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INTRODUCTION RESEARCH is directed to the understanding of the environment and 
of the phenomena observed therein and to the understanding of man 
and his interactions with, and relationships to, the environment; it 
examines, reviews and expands the fundamental premises on which 
professional, technical and ethical practices are based and expands and 
improves the techniques of these practices. Thus it contributes to 
man's wise use of the earth and its resources for the improvement of 
the quality of his physical and material well being; and, by increasing his 
awareness and by making new methods of expression and communication 
available to him, research contributes to man's intellectual satisfactions. 
To pursue research is the responsibility of a University, and the 
greatness of a University can be measured by the contribution it makes 
to the quality of life available to the community it serves. This contrib-
ution is related directly to the resources available to it, to the energy, 
integrity and ability of its members, and to the degree of independence 
it enjoys to pursue its enquiries, without prejudice or compromise forced 
by considerations of custom, expediency or lack of short term applications. 
This activity of investigation is inseparable from the teaching role of a 
University — and, in the continuing review of the validity and relevance of 
the premises on which technical and ethical practices are based, the 
standards of professional training and practice are maintained, improved 
and communicated to continuing generations of investigators and 
practitioners. 
What? and why? and how? are the questions always asked, and the 
areas in which they are asked in the University of Queensland, together 
with some of the methods used and some of the answers that have been 
found, are set out hereunder. These and similar investigations from 
many institutions around the world comprise an effort to understand 
and to improve the quality of man's existence; and to fulfil his need to 
exist, with dignity, as an individual in the community. 
EDUCATION, BEHAVIOUR AND WELFARE 
THE PROFESSIONS - The quality of man's physical, material and 
intellectual existance depends to a great extent on the values and 
attitudes, as well as the skills and knowledge of professionals in the 
community. In the Department of Anthropology and Sociology, Professor 
J.S. Western is testing the hypothesis that these qualities, together with 
the interests and behaviour patterns of individual practitioners, are elements 
of their respective professional cultures and that they are all conferred 
by professional training. In pursuing this enquiry, information is being 
assembled from various groups of students in professional courses in six 
different Australian Universities. Their family, school and religious 
backgrounds, their attitudes and their views on a variety of professional 
issues, their motivation, professional expectations and career plans and 
their relationships with their peers and their instructors are some of the 
factors beiiig assessed. 
The career expectations and desires of secondary school and 
first and final year University Students and of graduates are being 
investigated by the Student Counselling Services. The value attributed 
to various aspects of vocational guidance by secondary school students 
and the forms of satisfaction inherent in graduate employment will 
also be assessed from this survey. An analysis of the distribution of 
academic talent from the Senior examination among Queensland tertiary 
institutions and among the faculties of the University of Queensland 
has been completed in the Department of External Studies. 
Reasons for the declining recruitment to the clergy are being 
sought in a survey being conducted in the Department of Anthropology 
and Sociology. Information on the relative social attitudes of 20 year 
old and 45 year old men will also be available from this survey. 
A study of the nature and characteristics of news media man-
agers, the nature of their experience, their professional expectations, 
and their own perception of their role is being conducted in the Depart-
ment of Government. 
TEACHERS — In the Department of External Studies, the background, 
attitudes, and general personality of student teachers and their expect-
ations in teaching are being examined to assess their present role and 
their attitude to teaching. Results have so far shown that young student 
teachers are ambitious and acknowledge their professional and social 
responsibihties; and that, although both men and women appear to 
have favourable attitudes to teaching, they express criticisms that 
reflect differences in attitude. 
In the Department of Education, Mr. M.C. Grassie has found 
that the Queensland teacher's formal status in the school appears to 
affect his perception of its climate and its degree of bureaucratisation. 
His status, therefore, also affects the degree of alienation he exper-
iences as a result of bureaucracy. It appears, however, that the notion 
of professionalism is not very highly developed in Queensland schools. 
ATTITUDES AND VALUES - In the Department of External Studies, 
the personal and secular values of children at three levels of their 
secondary education have been examined in relation to the values of 
their parents, their teachers, their peers and in relation to the teenage 
and adult cultures generally. The values of the adolescents examined 
more closely resemble those of the adults than those of the teenage 
culture. It is possible therefore, that instead of a "generation gap", 
a gap may exist between the traditional and the emergent values held 
by adults. 
In the Department of Government, collaborative work on 
the use and evaluation of the press, television and radio by the 
AustraUan public is proceeding. Attitudes of the media to political 
parties and to international, national and local news and the complete-
ness, speed and intelligence of news presentation by the media have 
been considered as an exercise in communication theory. 
The nature and effects of news media in Australia over the 
past half century are also being assessed in the Department of 
Government, by detailed analysis of quantity and quality of features, 
news, editorial comment, letters to the editor, and advertising space 
of a number of issues of the Brisbane "Courier Mail", the "Sydney 
Morning Herald", and the Melbourne "Age" over the period 1907-
1967. This study will, incidentally, indicate the way that outside 
influences, such as Asia, begin to affect Australia. 
The extent of adult participation in politics is being 
examined and their attitudes towards political parties, politics and 
Student Ian Stewart appears in a film 
made by the University Health Service 
with the assistance of other students and 
supported by funds from the Common-
wealth Experimental Film and Television 
Fund. It is a story about a student and 
some of the problems he has exper-
ienced. 
politicians are also being assessed. 
A random probability sample survey of 2000 members of the 
Australian public to assess their attitude towards crime, punishment, and 
non-police law enforcement agencies is in progress in the Department of 
Government. 
RECREATION — In the Department of Physical Education, information 
on sporting facilities available in Brisbane is being collected from clubs, 
sporting bodies, institutions and municipal agencies and from a random 
sample of individuals. This will be used to define and illustrate the over-
all pattern of sports playing and recreation, with particular reference to 
socio-economic, religious and educational backgrounds, and to the 
facilities and sponsorship available. 
Investigations on some of the economic aspects of sport including 
supply of, and demand for, facilities and equipment, are proceeding in 
the Department of Economics. 
SCHOOL CHILDREN AND STUDENTS - In the Department of Educ-
ation, the personal characteristics and home background of kindergarten 
children that affect their interactions with their peers, and with the 
adults in the kindergarten situation are being studied. 
In the same department, an assessment of the effects of teacher 
personality, teaching strategies, examination and various achievement 
cues on motivation in elementary school children has indicated that 
dominance, and lack of warmth and of challenge in the teacher fosters a 
fear of failure. The students' place in the structure and pattern of comm-
unication in the classroom, and the effect of 'feedback' from teacher to 
individual students are also being assessed. The frequency of partici-
pation by a student appears to be largely dependent on his expectr 
ation of success. Gains in ability, both for able and for less able students, 
are recorded for those who are frequently involved. 
In the Psychology Department, studies on the motivation to 
succeed in school children are also proceeding, to determine the relative 
importance of peer and parent motivation. 
In a further project from the Deparment of Education, ideal 
and actual learning environments in the University and their relationship 
to student satisfaction, morale, dissent, radicalism, activism and other 
syndromes will be studied. The nature and extent of changing experiences 
as students proceed through various stages of a University course will 
also be assessed. 
In the Department of Mathematics, new techniques involving 
student participation are being developed to teach mathematics at the 
tertiary level. 
HISTORY OF EDUCATION - In the Department of External Studies, 
the specific and inter-related tasks of the institutions of tertiary educ-
ation in Western Australia are being investigated, with especial refer-
ence to the history and work of the School of Mines. The historical 
background to external studies in Australian Universities is also being 
studied. 
In the same Department, a bibliography of monographs 
relevant to Australian Education is being prepared for the Australian 
Council of Educational Research. 
EDUCATION RESEARCH - In the Department of Education, 
Dr. B.W. Carss is developing a library of computer programmes for 
research in Education. These will be designed to run on any general 
purpose digital computer with a minimum amount of modification. 
CURRICULUM — In the Department of Education, an investigation 
on the relative effectiveness of methods of teaching English in 
Primary Schools has shown that the children taught by a free creative 
approach show no apparent gain of fluency and no apparent loss 
of mechanical accuracy; but do realise a gain in the enjoyment of 
writing and write more expressively and creatively. 
Those aspects of logical and psychological structure which 
would express the key concepts of the subject are being sought in 
the Department of Education to focus attention on the concept of 
'structure' in curriculum planning. In this regard, an analysis of 
texts designed for use in secondary schools in connection with 
the subject geography is proceeding. 
Attention is also being given to the discipline of history 
where the relationships between culture-society-curriculum offer a 
context for the discussion of the identity and role of "structure". 
The consequences of a major curriculum change in the chemical 
syllabus of Queensland schools will also be considered. 
EDUCATIONAL ASSESSMENT - The Department of Education, 
with other Universities in Australia, has participated in an experi-
ment to test the reliability of two series of tests designed by the 
Australian Council for Educational Research to test academic ability. 
The tests require the kind of reasoning common to mathematics and 
the physical, biological and social sciences although no specific know-
In a learning experiment (translation German-English) Dr Naylor uses methods
of graded individual progression to explore ability of 55 people aged 63-91 years
to learn a new skill and maintain continuous mental effort. After 6 months
tuition and examination at Senior level for correlation of results with measured
abilities, the "students" proceed in the second phase to oral German and
English-Gerrnan translation, for comparison with scores in speech-sounds per-
ception test, language aptitude and auditory acuity.
It is hoped that programmes and buildings designed for "Senior Citizen Activities"
will be adapted to the educational programmes which this investigation has
has indicated are most suitable and rewarding. (Dr G.F.K. Naylor and Dr E. Har-
wood, Department of Psychology. Photograph by courtesy of Queensland News-
papers Pty. Ltd.)
The Language Master machine will replay the recorded voice of the teacher, and
the child so that comparisons of sounds produced can be made. The machine is
used in the Fred and Eleanor Schonell Research Centre and in the language
laboratory for research and teaching in reading and language. (Photograph by
courtesy of Queensland Newspapers, Pty. Ltd.)
ledge, except of elementary conventions, is required. The ability to 
recognize implications and relationships in the material and to make 
inferences most often associated with the humanities and the arts is 
tested. It is hoped that these tests can be developed to provide a reliable 
means of predicting academic performance. 
In the Departments of Chemistry and Physiology, efforts are 
being made to develop improved methods for the objective assessment 
of students in these disciplines. 
LEARNING ABILITIES - In the Fred and Eleanor Schonell Educational 
Research Centre, Mr. R.G. Cochrane is investigating the neurological 
processing of words by measuring the times taken by primary school 
children to process words and phrases. A battery of tests to assess 
intelligence, achievement, coding and auditory memory are being 
administered for correlation with these measurements. 
Whether a word is recognised in its total configuration or is 
scanned and whether or not the reading text interferes with the process-
ing of a single word are also being considered. The study will provide a 
basis for planning therapy for children with reading disabilities. 
Reading comprehension tests depending on the high redundancy 
of language, involving the deletion and replacement of words, are being 
developed to estimate difficulty of prose and to assess comprehension. 
Tests to ascertain the mathematical ability of primary school children 
have also been designed in the Fred and Eleanor Schonell centre and 
are in commercial use. 
In the administration of group and individual testing and in the 
remedial teaching, which are proceeding in this Centre, achievement 
tests, objective type attitude tests, group ability tests and auditory, 
memory and coding tests are being correlated. It is expected that the 
results will affect diagnosis and teaching procedures. 
In the Department of Medicine, Professor J. Tyrer is developing 
a battery of tests to reliably evaluate linguistic defects in adult Aphasia, 
a condition where there is an impaired or lost capacity to comprehend 
and/or formulate words as meaningful symbols, singly or in combination, 
spoken or written or both. The condition involves a lesion of the dom-
inant cerebral hemisphere, and is often caused by head injuries, strokes 
or tumours. The tests, to be known as the Queensland University 
Aphasia Test (Q.U.A.T.) will also be valuable in measuring normal 
and abnormal language development in children. 
The effects of intensive physical development programmes 
on the physical and psychological development of subnormal children 
will be assessed in the Department of Physical Education. 
BLINDNESS - Apparatus, designed in the Department of Mechanical 
Engineering to teach Physics to blind children by converting light 
to sound and vibration, has received considerable attention outside 
Queensland and Australia. Within the State the use of the apparatus 
at The Narbethong School for visually handicapped children has been 
most successful and has helped these children to understand some-
thing of the technological world. 
DECISION-MAKING BEHAVIOUR - The time taken to detect and 
recognise a signal, to make a decision to respond and to initiate the 
physical response is being measured by experimental and mathemat-
ical means in the Department of Psychology. Preliminary work has 
suggested a particular mathematical model which will be used to 
study various types of detection behaviour. 
CHILDREN'S PROBLEMS - The attributes for the successful 
placement of children in the care of institutions, foster parerits or 
adoptive parents are being studied in the Department of Social Work 
by psychological testing of the child and of the substitute parent. 
Pilot studies have indicated that there is confusion in the minds 
of substitute parents as to their exact role and this is adversely 
affecting the self-identifying process in the child. 
In the Departments of Child Health and Psychological 
Medicine, attempts are being made to isolate the family and social 
factors causing attempted suicide in children under 15. So far 
grossly pathological parenting and loss of self-esteem appear to be 
precipitating factors. Personality factors associated with the 
attempts have been identified. 
An investigation is being made into the aetiology of 
encopresis, and recognition of the multidetermined nature of child-
hood symptoms has enabled a method of therapy to be developed. 
The condition of childhood autism was first named in 1943, 
and has since been the subject of considerable scientific investigation. 
There is, however, no general agreement yet on causative, diagnostic and 
management criteria. From 1967, investigations in the Department of 
Child Health have been directed to the development of a programme of 
treatment for very young children which emphasises the bond formation 
between the child and other family members, and involves them in the 
treatment. Results have been encouraging although the response appears 
to be affected by the age at which treatment is initiated, the presence 
of physical impediments, the intellectual endowment of the child and 
A programme is proceeding to determine how active participation in the various activities 
of a comprehensive physical education programme affects the physical, perceptual, 
motivational and social development of subnormal children and contributes to their 
achievement of various-developmental tasks and to their behavioural development; and to 
determine the content, methods, approaches and equipment and the personality characteristics 
and professional qualifications most appropriate to such programmes. (Mr. M. George, 
Department of Physical Education.) 
the availability of family. This programme has a wider relevance in 
relation to the role of active family involvement in the treatment of 
handicapped children; and has also led to an examination of the 
dynamics of very early social isolation and its effects on a child's develop-
ment. 
AGING - In 1965 Dr. G.F.K. Naylor and Dr. Elsie Harwood obtained 
the voluntary participation of 350 persons, between the ages of 60 and 
95 years, to participate in a study of the intellectual and emotional 
changes normally occurring with increasing age. A control group of 
100 adults of 20 years average age were found to be superior in visuo-
motor co-ordination, perceptual organisation, perception of spatial 
relationships and tasks requiring minimum verbal behaviour. Elderly 
groups performed better with verbal types of problem, grasp of verbal 
meaning and reasoning but there is a reduction in score with each decade 
after 60. Memory skills also diminish with age but are related to the 
level of intelligence of the individual. It was found that the elderly 
group had developed strategies to cope with anxiety-producing situations 
and showed less anxiety than the young adults. 
ANXIETY — Measurements of forearm blood flow have previously been 
regarded as a reliable indicator of anxiety. Observations in the Depart-
ment of Psychological Medicine, however, have not demonstrated a 
significant correlation between forearm blood flow and subjective 
anxiety states. Investigations are proceeding to develop a technique for 
the reliable and valid indication of anxiety. 
Intravenous administration of sodium lactate will precipitate 
severe attacks of panic in anxious neurotics but only occasionally in 
normal subjects. A technique has been developed, in the Department 
of Psychological Medicine, to produce subclinical levels of anxiety in 
healthy normal young subjects to investigate the development of panic 
and to improve techniques for its control. The nature of the agrophobia 
syndrome and its relationship to anxiety states and panic are also being 
studie'd with a view to developing new "behaviour modification" 
techniques for treatment of this condition which, in the past, has 
been resistant to available therapy. 
The psychosomatic basis for itching dermatoses has often 
been described. Further investigations to see whether or not there 
are differences between itch thresholds and conditioned responses to 
itch stimuli are proceeding. 
The relationship between past or present history of depression, 
unstable personality and marital disharmony, and the development 
of psychological complications following hysterectomy are being 
studied. The various psychological and social factors which could be 
important, not only in the surgical treatment but also in the process 
of adjustment following the operation, are being determined. 
Efforts are also being made to determine causes for depressions other 
than the premorbid personality characteristics that are associated 
with neurotic depressions. 
ILLEGITIMACY — A steady increase in the illegitimacy rate in 
Queensland has led to a breakdown in the State's ability to cope 
with the proper placement and care of infants. Reasons for the 
increase and remedial measures will be sought from a survey of social, 
educational, economic and medical aspects, that is being conducted 
in the Department of Obstetrics and Gynaecology. Results so far 
indicate that only a small percentage had any adequate sex education, 
a majority had made no attempt to prevent conception and only 
half of the group were in contact with the putative father at the 
time of delivery. 
A survey being conducted in the University Health Service, 
however, has demonstrated a relatively low incidence of pregnancy 
in unmarried University students. 
DRUG ADDICTION - In the University Health Service, a survey 
on the usage and attitudes to marijuana smoking indicate that only 
7.6% of the sample surveyed had some experience with marijuana; 
of these, most were infrequent experimental users motivated chiefly 
by curiosity. Notable difference in attitudes to the drug and to the 
laws relating to it were found between users and non-users. 
In the Department of Psychological Medicine, barbiturate 
dependence in male patients is being investigated for comparison with 
the findings of a study showing a high incidence of dependence in 
middle-aged female patients. 
ALCOHOLISM - Data collected from 45 different countries show a 
significant correlation between alcohol consumption and death from 
cirrhosis of the liver in males over the age of 15. The correlation does 
not apply to beer consumption and only slightly to spirit consumption. 
•These preliminary results, from the Department of Psychological 
Medicine, do suggest that the usual procedure of estimating alcoholism 
from the number of deaths from cirrhosis of the liver is faulty. 
In the Department of Psychological Medicine a survey has been 
conducted of patients, under the age of 65, admitted to Wolston Park 
I 1861-64-68 Urban Brisbane 
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(Mr. B.S. Marsden, Geography Department.) 
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Hospital suffering from presenile dementia. The majority of these 
patients, who are generally from lower socio-economic groups, are found 
to be suffering from chronic alcoholism rather than the irreversible organic 
brain disease which the term "dementia" implies. This investigation 
emphasises the necessity for therapy to be applied in relation to the 
cause, rather than to the symptoms of the disorder. Investigations are 
also proceeding to determine, by pathological or other means, whether or 
not alcohol is the primary cause of the condition or is a concomitant 
finding. 
The personality, social background and attitudes to alcohol of 
total abstainers are being studied and compared with those of alcoholics 
and normal social drinkers. Studies on alcoholism and road traffic 
accidents, proceeding in this Department, indicate that heavy drinking, 
rather than alcoholism, is the real problem. Studies on the effects of 
alcohol on strategy, on performance in multiple stress situations and on 
decrements in spare mental capacity are also proceeding in the Depart-
ment of Psychology where experimental tests are being made on a team 
of volunteers. 
SUICIDE — Studies, in the Department of Psychological Medicine, on 
the suicide rates in England and Wales indicate that male and female 
suicides are related to different sets of variables, and that these change 
with advancing age. A high positive correlation has also been found in 
the homicide and suicide rates, over a 30 year period, in data 
collected from the World Health Organization and from other sources. 
Two Brisbane suburbs have been selected for special studies to 
confirm their reputation for contributing more than their share to the 
city's mental illness. 
EPIDEMIOLOGY AND PUBLIC HEALTH - The factors affecting 
the supply of hospital facilities and staff and other factors affecting 
the use of hospitals are being studied in the Department of Economics. 
In the Department of Social Medicine, clinical epidemiology 
of venereal diseases, diabetes and tropical diseases are being studied. 
Investigations in the field of medical demography and health admin-
istration are also proceeding in this Department. 
A longitudinal study, starting before birth and continuing 
until 1 to 2 years is being pursued in the Department of Child 
Health to determine growth retardation, malnutrition, anaemia, 
infection and parasite infestation in aboriginal children in Cherbourg 
and in Brisbane. 
In the Department of Dentistry, methods of quantitative 
assessment for malocclusion due to crooked teeth, cleft palate and 
hair-lip are being developed in a programme which is encouraged by 
the World Health Organisation and which will overcome shortcomings 
due to subjective assessments. 
SOCIAL WORK - An evaluation of methods and techniques used by 
social workers in treatment interviews is proceeding in the Department 
of Social Work. Findings so far suggest that some methods of 
treatment are more effective than others, irrespective of such factors 
as client characteristics or case worker style. 
Mr. L.W. Halliwell, in this Department, is examining comm-
unity development and action processes in Queensland urban areas 
to assess their effect on social agencies, amenities and the general 
improvement of the social environment. Social work student units 
have been set up for the first time in this Department and the 
field-work instruction in social training this has achieved will be 
evaluated. 
AUSTRALIAN ABORIGINES - Workers from the Department of 
Anthropology and Sociology will spend up to 2 years living with 
different aboriginal groups in North Queensland to derive an 
understanding of the dynamics of their tradional life and the 
social changes which are occurring. 
The system of land tenure, religious organisation and economics 
of aboriginal communities at the Mornington Island and Edward River 
settlements and the mythology and associated aspects of the social 
system at Aurukun in northern Queensland are being investigated. 
Aboriginal archeological sites in southern Queensland are also being 
studied. At Hopevale and Bloomfield River, near Cooktown in northern 
Queensland, the family and kinship of the aborigines are being traced. 
A survey of people of aboriginal descent living in the metrop-
ohtan area of Brisbane was conducted by Miss Hazel Smith and Mrs. 
Ellen Biddle of the Department of Social Work, to elucidate their living 
conditions, their work patterns, their education, and their problems. 
The survey was completed before Miss Smith's death, in July 1970, and 
the results will be published, in the work "Look Forward, Not Back", 
by the Australian National University Press. 
In the Department of Anthropology and Sociology, the process 
of assimilation of aborigines is being evaluated by a study of the value 
orientations in three aboriginal communities and a single European 
control group from different localities in Queensland. The history of 
Melanesian indentured labourers is also being traced in this Department. 
ECONOMIC AND CIVIL ORDER 
LAND UTILISATION - In the Department of Geography, data rele-
vant to the patterns of land utilisation and settlement in South-East 
Asia are being analysed, according to "western" and "eastern" traditions, 
to derive an understanding of indigenous customs and needs; and to 
indicate those improvements which could be effected in agricultural 
and marketing practices. 
Cost-benefit and operations research techniques, together with 
surveys of soil, landform, climate and other factors are being used, in 
the Department of Economics, to determine optimal use of the land in 
the Wide Bay district of Queensland. This project has broken new ground 
in using more sensitive "triangular distributions" of forecast variables in 
place of the usual point estimates of mean or modal values, thus pro-
viding, automatically, a comprehensive indication of the reliabiUty of 
the results. The work is most relevant to the reconstruction of rural 
industries in response to technological development and changes in price 
structures. 
An interindustry study of Central Queensland is being conducted 
in the Department of Economics, using input-output analysis and simul-
ation techniques, to project future growth under alternative assumptions 
of industrial growth. 
Terrain data relevant to the planned development of Queens-
land will also be available from geomorphological mapping being done 
in the Department of Geography. 
TOWN PLANNING — Urban planning research was conducted in Greece 
as early as the 5th century B.C. The environmental problems now 
created by urban expansion impose the need for drastic choices to be 
made concerning the future form of the physical environment; and in 
making these choices the town planner has an urgent and imperative 
role. 
Maps of the major South-East Queensland population centres 
that are generally available show property boundaries rather than 
physical features, and are consequently not altogether suitable for 
planning. This situation is being remedied in the Department of Archi-
tecture where appropriate base maps are being prepared. 
Detailed planning proposals for the Brisbane central area 
and for Warwick, based on the appropriate criteria regarding restraints 
imposed by topography, population density, transport facilities and 
the existing locations of centres of industry, commerce, employment 
and recreation facilities, have been drawn up. It is hoped that these 
plans will provide the necessary stimulus to government planners to 
ensure appropriate planning of these and other areas. Material for 
the satisfactory planning of greater Brisbane, especially maps showing 
land use and physical restraints is also being assembled. 
Up to the present time, most Austrahan residential areas 
have been either badly designed high density development or low 
density housing which has not been designed at all. High density 
housing adopted from European methods is not necessarily approp-
riate for Australia. In the Department of Architecture studies on 
the criteria for the design of residential areas suitable for Australian 
conditions are seeking to reconcile spaciousness with economy of 
development. 
Surveys of land uses and of urban quality, aerial-photo 
interpretation, mapping, and assessment of factors affecting urban 
growth are also proceeding, in the Department of Geography, to 
derive a deeper understanding of the processes and consequences of 
urban growth. The evolution of population densities in the 
major urban centres of Australia is also being studied to establish vaUd 
and comparable metropolitan and general urban definitions, using 
population density as a measure of urban development. 
An enquiry into the development of the central business 
districts of Australian Capital cities is being conducted in the Depart-
ment of Economics. 
Town planning law is being investigated in the Depart-
ment of Law. 
QUEENSLAND DEVELOPMENT - An annotated bibliography 
of about 2,000 titles dealing with the Queensland Government 
11 
is being prepared in the Department of Government. It will include 
works on Queensland history, politics, and administration and on rele-
vant organisations such as Trade Unions. 
In the Department of External Studies, a history of the Bris-
bane Stock Exchange, within the context of the economic development 
of Queensland and Australia is being compiled from Stock Exchange 
records. Government publications and archives, newspapers and other 
historical sources. 
TRANSPORT — In view of the high cost of developing transport 
systems it is desirable that they best serve community needs and 
objectives. Mathematical and physical models are therefore being built, 
in the Department of Civil Engineering, to simulate some element of 
either the transport system or the interaction of the transport system and 
land use. In this way it is hoped to develop a planning process which, in 
predicting transport needs and use, takes into account factors relevant to 
community well being. Models have been developed to predict movement 
of people between cities, towns and rural areas and to predict cars 
arriving and departing from airports; models have also been developed to 
simulate the act of choice which an individual makes between alternate 
routes, to predict the volume of traffic on road systems; and models 
have been developed to simulate the use of rail freight cars. 
In a study conducted in the Economics Department, major 
deficiencies in the present transport plans for Brisbane have been estab-
hshed and a submission has been made to the Transport Department on 
the 1970 Wilbur Smith report regarding transportation schemes for 
Brisbane. These studies are continuing and will provide a comparative 
analysis for alternative future plans. 
The role of railway transport in the total transportation scene of 
metropolitan Brisbane has been studied in the Department of Geography. 
An investigation on the role of railway transport in the State of Queens-
land is now proceeding. 
An empirical study of the Mackay Rail by-pass proposal, 
involving a benefit cost appraisal, has been conducted in the Depart-
ment of Economics for the Queensland Government Railways. 
Road expenditure policy is being studied in the Department of 
Economics and a formula is being sought for an efficient allocation of 
funds. An attempt to forecast the demand for motor cars in Australia 
is also being made, in the Department of Economics, by deriving demand 
functions. 
ECONOMIC THEORY - Although quantitative work in economic history 
began early in this decade, a lack of appropriate statistical theory 
has hampered its development. In the Economics Department, 
efforts are being made to remedy this by developing a simple econo-
metric model of the Victorian economy to assess the importance of 
exports. Multivariable regression analysis and identification problems 
will be used to establish statistical techniques to handle systematic 
measurement error. 
AUSTRALIAN INDUSTRIES - In the Economics Department, 
enquiries are proceeding on the Queensland Tourist Industry to 
determine its economic significance and the characteristics and 
attitudes of the tourists. 
The Australian Crude Oil Industry is also being investigated 
and pohcy measures to achieve the given objectives in this industry 
have been examined. It has been concluded that, although Australia 
will be self-sufficient in light oil by 1971, the price of the local 
crude will exceed that of the imported product. Petrol prices will 
consequently rise by approximately 4 cents per gallon to protect 
the local product. A viable alternative would be to allow the price 
and allocation of local crude to be determined by market forces, 
together with subsidy payments to high cost producers. 
A spatial analysis of the Australian Sugar Industry, to deter-
mine its- optimal allocation, has demonstrated that a clear saving in 
costs can be obtained by reorganising the industry along more efficient 
lines to replace the present traditional arrangements. The International 
Sugar Agreement of 1969 is also being studied, in the Department 
of Economics, by a valuation of relevant statistics of production, 
consumption and trade in tei-ms of developed, undeveloped and 
intermediate countries. The terms of the agreement have been shown 
to diverge markedly from the concept of economic efficiency and 
equity. A projection of demand for the decade from 1970 has been 
attempted. 
Investigations on the economics of the Australian Dairy 
Industry up to the second World War are in their initial stages. 
AUSTRALIAN INCOMES - In the Economics Department, the 
size distribution of personal wealth in Australia is being estimated 
for the first time, and the information will be applicable to the general 
areas of taxation and economic welfare. The "Estate" method being used 
is novel in this field. 
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Regional wage differences in Australia have been investigated, 
and policies to correct them are being formulated. It now seems that 
lower wages in Queensland and Western Australia cannot be explained 
by such simple factors as lower prices, managerial shortages, or diff-
erential capital/labour ratios. 
Alternative monetary instruments for income stabilisation are 
being theoretically evaluated. The enquiry is continuing to determine 
the most efficient means of maintaining near-full employment. 
GOVERNMENT FINANCES - In the Department of Economics, 
Professor R.C. Gates is analysing the theory and practice of regional 
development processes, and is determining the importance of large 
scale operations in various governmental functions. He is developing 
criteria for local taxation, based on the avoidance of locational dis-
tortion; and is investigating specific taxes in the light of these criteria. 
Comparative surveys of institutions and practices in other countries are 
also proceeding. It is apparent that the real property rate, although 
it requires modification to improve its effects on resource allocation, 
ought to remain the major source of local government finance although 
it can be efficiently supplemented with several other kinds of levies. It 
is also apparent that economies of large scale in government services 
tend to be exaggerated and that there is a case for both regional and 
local government. 
Professor Gates is also investigating consumer finances and, 
with colleagues in Macquarie University, has conducted an important 
Australia-wide survey on personal assets, liabilities, income, saving, 
consumer expenditure, tax payments, education, immigrant status and 
other characteristics. The data can be used to investigate many social, 
cultural and economic circumstances such as the behaviour and impact 
of immigrants and working wives, the incidence of poverty, class and 
regional differences in wealth and expenditure, and the appropriateness 
of the Consumer Price Index as a measure of the cost of living in 
particular groups. The data are also valuable for commercial market 
research and for measurement of the return to investment in education 
and training. 
The administrative machinery and procedures used in several 
countries for the preparation of State government budgets are being 
examined in the Department of Government. 
In the Economics Department, Mr. W.R. Lane is examining 
the financial problems which involve intergovernmental relations 
in federal systems in other countries in the world. 
ECONOMIC HISTORY - An integrated account of the evolutionary 
growth, breakdown and re-emergence of the international economy, 
over the period 1820 to 1960, has been completed in the Depart-
ment of Economics. Further work in this field will be directed to a 
consideration of current economic events and trends. An enquiry 
into the relevance of international trade to the growth of the 
Australian economy, in the period 1850 to 1913, is also nearing 
completion. 
An account of the structure and operation of the Japanese 
economy, prepared by Dr K. Bieda of the Economics Department, 
has been adopted as a textbook in the Department of Japanese and 
negotiations are being conducted by a Japanese publisher for 
translation rights. This work is relevant to Australia's trade and 
political relations with Japan. Australia's relations with Japan are 
also considered in a completed work on the effect of Britain's entry 
into the European Economic Community-
The economics of African States before and after indep-
endence is being studied and will be compared with the situation in 
other former colonies. It is intended that the assessment of the 
motives and socio-political factors behind economic decisions in 
Africa, which will be made in the course of this enquiry, will achieve 
a realistic appraisal of development in the area. 
ECONOMIC GROWTH - In the Economics Department, investigations 
on the relationship of educational effort to economic growth rate, 
in about 40 different countries, have shown that, although education 
does positively correlate with economic growth, the pattern of 
education is more important. For any single country the study 
of pure and applied sciences and humanities appears to be purely 
cultural and does not influence economic growth in the short term. 
The study of social science is, however, highly correlated with the 
economic growth of the country. 
Studies of various aspects of the Economics of Education 
and manpower in Ghana have demonstrated the economic and social 
consequences of an unbalanced growth between investment in human 
agents and physical capital; and have stressed the urgency for the 
introduction of manpower planning. 
ACCOUNTING - In the Department of Accountancy the use of stat-
istical sampling techniques by auditors is being assessed. Reasons why 
they are not used more are being examined to see if this has been 
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caused by the lack of appropriate techniques. Attempts are also being 
made to promote the concept of accounting as an information system. 
This will be especially relevant in the field of government accounting 
as a replacement for long outdated traditional concepts. 
Preliminary work on managerial accounting information and 
the "management information system" will proceed to an investigation 
of specific management accounting tools, to provide improved appraisal 
of business performance. A proposed model of Fund Instalments and 
"Cash Flow", as aids to decision making by informed investors, has been 
developed to overcome short-comings of existing report forms. 
Professor R.S. Gynther is developing theoretical models for 
the incorporation of the effects of changing prices into the accounting 
systems of local and international entities to produce data which is more 
relevant to the decision making problems of management and of others. 
INFORMATION — Research on the process and problems of research 
is a field derived largely from developments in operations-research and 
management-science on the one hand, and interest in the role of science 
and technology in economic and social development on the other. 
The input and output relationships in particular wool production re-
search projects are being examined, in the Department of Economics, 
to develop from them models of research-extension process and to 
attempt to develop criteria to aid decision making for the allocation of 
funds for research. 
Attempts are being made, in the Department of Accountancy, 
to develop a model to enable organizations to decide whether they will 
enter the field of electronic data processing or not. Predictions of the 
number of systems specialists and associated non-specialists who will be 
required for developing information systems in business and in other 
fields in 1975 are also being derived in the Department of Accountancy. 
Training facilities required and appropriate educational backgrounds are 
also being determined. 
In the Department of Computer Science, Mr. R.E. Kelly is 
investigating File Organisation and is conducting a performance 
analysis of time-shared computer systems. 
AUSTRALIAN TELEPHONE SYSTEM - Forecast of demand for 
telephone services and investigations on the reliability of telephone 
systems are being attempted in the Department of Economics. The 
Box-Jenkins muhiple-input dynamic model, based on past history 
and related economic and commercial data, is being used for fore-
casting demand; while the reliability of multiple-unit paralleled 
systems, under the repair-maintenance and spare-maintenance schemes. 
is being worked out theoretically to derive the expected time to 
systems failure and steady state probabilities. 
LAW REFORM — Investigations on Australian property and family 
law, criminal and bankruptcy law, mining law, company law, and 
laws relating to industry are all proceeding in the Department of 
Law in this University. 
The deficiencies in existing English and Australian Statutes 
relating to law of trusts, have been investigated. The major recommend-
ations made as a result of this work, to the Queensland Law Reform 
Commission, regarding desirable reforms to the law of trust in 
Queensland have been accepted, in principle, by the Commission. 
In the Department of Accountancy, a textbook for non-
Law students on Contract Law is being prepared. Investigations 
are also proceeding on the distribution of assets from a deceased's 
estate, from which it is hoped that recommendations for improve-
ments will be compiled. 
A comprehensive survey of commercial law and practice 
in Australia, especially in regard to the law of insurance, is being 
conducted in the Department of Law. The publication of a series 
of texts in this area is contemplated. 
The legal protection of investors and shareholders in 
Australian companies is also being investigated. 
CONSTITUTIONAL AND INTERNATIONAL LAW - In the 
Department of Law, the Federal State is being considered in relation 
to legal philosophy. 
Dr R.D. Lumb is analysing various sources of federal constit-
utional law, including statutes of the Federal Parliament and decisions 
of the High Court, to compile a detailed treatise on the Australian 
constitution. This will provide a much needed basic reference text. 
Professor K. Ryan is occupied with a comparative study of 
the influence which certain public law concepts (such as the 
doctrine of the separation of powers, the legal personality of the 
state and the rule of law) have had in constitutional and administrative 
theory and practice in Europe and in the Soviet Union. 
A fundamental re-examination of the existing choice of law 
rules applied to Torts containing foreign elements has led to their 
tentative reformulation by the Courts and by some text-writers. 
Further studies on Anglo-American conflict of laws are also proceeding. 
Investigations are also proceeding on the Law of International 
Trade, and on the Law of the Sea. 
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POLITICAL AND CULTURAL CHANGE 
GREEK AND ROMAN HISTORY - The achievements of the Emperor 
Trajan are recorded in Pliny's Panegyric on Trajan. A commentary on 
this work is being prepared in the Department of Classics to provide 
the first comprehensive English treatise on Trajan's reign of benevolent 
despotism. 
Translation of several political speeches of the Greek Statesman 
Demosthenes and the compilation of a biography of the Roman Emperor 
Vespasian, proceeding in the Classics Department, will also contribute 
to the interpretation of an important period in European history. 
A sociological study of the attitudes of the Jews to their Greek 
and Roman overlords and the attitudes of the Greeks and Romans to 
the Jews is continuing in the Department of Classics by critical study 
of literary and other primary source material, such as coins, inscriptions, 
and papyri. The hypotheses developed in this study will be most relevant 
to the understanding of racial prejudice, throughout history and in 
modern times. 
16TH CENTURY ENGLAND - In the Department of History, surviv-
ing documents in the Public Record Office, London and in the British 
Museum are being studied to assess the influences and mechanisms 
operating in the formulation of 16th Century British foreign policy, 
during the ministry of Thomas Cromwell. 
FRANCE AND ITALY - A study of the socio-economic development 
of France against the historical background of the last half century is 
being conducted in the French Department. 
Although the area has not been neglected by Italian historians, 
studies of contemporary Italy in English have been confined mainly to 
biographies of Mussolini. An analysis of the diplomatic, economic and 
military aspects of Italy's performance between 1890 and 1945 that is 
being conducted in the History Department will satisfy the need for a 
serious evaluation, in English, of Italy's role as a world power and will 
contribute to an understanding of contemporary diplomatic history. 
THE AMERICAN CONTINENT - Diplomatic correspondence, memoirs, 
contemporary accounts and newspapers of the period are being con-
sulted, in the History Department, in a major synthesis of the 
diplomacy of the American Civil War and its effect upon inter-
national politics and world opinion. 
Interpretation of the policies adopted by the major Latin 
American countries in their dealings with one another and with the 
rest of the world has been, to some extent, affected by the national 
interests of their north or south American authors. Dr. G. Barclay 
of the History Department is examining original source material 
relevant to their diplomatic, economic, mihtary and sociological 
developments in an attempt to interpret events in the world 
context. His book, "Struggle for a Continent", to be published in 
1971, will be of special interest in relation to the 'autonomy' of 
small states existing in an area influenced by a "super power". 
RUSSIA - Investigations on the historical origin of censorship in 
Russia are proceeding, in the Department of Russian, to assess the 
political, social and cultural ramifications of its present-day 
operations. 
CATHAY - A general history of the rise and decline of the Old 
Silk Road and accounts of the Mongol expansion westwards, 
particularly under Genghis Khan and others, of the journeys of 
Nicolo Marco and Matteo Polo from Venice and of the CathoUc 
missions to the Mongols to negotiate anti-Islamic alliances have all 
been compiled in the French Department. These studies are part of 
a consideration of east-west relations from 350 B.C. to about 550 
A.D. embracing Alexander the Great, The Western Han Dynasty, 
the Eastern Han Dynasty and the Roman Empire; and in the 13th 
Century during the period of the Mongol invasions and the Yuan 
Dynasty. 
JAPAN - During the Russo-Japanese war, 1904-5, while Britain 
was attempting to shake off some of the burdens associated with 
the maintenance of world-wide imperial and commercial commit-
ments, significant changes occurred in the balance of power in Asia 
and the Pacific. Collation and analysis of source material on this 
period in Asia are proceeding in the Department of External Studies. 
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Attempts will be made to illustrate the personal and structural weak-
nesses in policy formulation which led to potentially critical misinterp-
retations by British Statesmen at the time of the renewal of the Anglo-
Japanese alliance in 1905. 
Studies on contemporary and recent Japanese theories of 
modernisation are being pursued, in Japan, by a graduate student in the 
Department of Anthropology and Sociology. 
INDIA — Religious, cultural, national and environmental influences 
often motivate historiography. Assessment of their role presents 
difficulties to the scholar seeking an objective account of events in 
places and periods far removed from his own experience. In "Universals 
of History Writing - a Case Study of India", Dr D. Devahuti of the 
History Department is examining these difficulties through a study of 
India's early history and through comparative studies of other periods 
and other civihsations. She also plans to contribute to a history of 
the Indian people being undertaken by Professor D.P. Singhal. In this 
work some consideration will be given to ancient and medieval periods 
but greater emphasis will be placed on modern times. An annotated 
historical atlas of India and South-east Asia is also being prepared. 
BRITISH IMPERIALISM — A comparative study on the extension of 
British foreign jurisdiction legislation in Africa and the Pacific in the 
late 19th Century is being completed in the Department of History. In 
this work the interaction between the theory as expressed by the legal 
advisers and the practical measures adopted by pohcy makers in the 
Colonial and Foreign Offices has been assessed. 
The extent to which British colonial policy in the Federation 
of Malaya was directed and influenced by a local official will be 
indicated by the study of Sir Frank Swettenham which is proceeding 
in the History Department. This study will also illustrate the problems 
of a colonial regime and its effects on the people. Swettenham was 
actively involved in Malaya from the 1870's until his death in 1946, 
a period representing almost the whole British occupancy. He was 
successively a cadet, Resident, Resident-General and Governor and High 
Commissioner. His insight into the problems of the country and his 
awareness of the cultural gap, which he tried to bridge, will contribute 
to the general assessment of the effect of British policies on the Malays 
and on the other races who were introduced to the country and 
have become a major political social and economic problem in 
contemporary Malaysia. 
THE PACIFIC — An account of French navigators in the Pacific, 
including a consideration of Cook seen in relation to Bougainville, 
is being prepared in the French Department. 
German imperialism in the Pacific is also being studied in 
the Department of History. 
SOUTH-EAST ASIA - An account of modern Indonesia is being 
compiled in the History Department, from archival and library 
sources in the Netherlands and in Indonesia, and from personal 
interviews. Events in Indonesia from 1900 are still regarded with 
emotion by many observers and these studies will attempt to 
interpret the events objectively and in their proper perspective. 
Separate works "The Dutch in Indonesia 1900-1963", and "Sukarno, 
a Political Biography" are being prepared. 
In the Department of History, some aspects of Buddhism 
in Indonesia are being investigated. 
An ethnographic study of a village in central peninsular 
Thailand which is proceeding in the Department of Anthropology 
and Sociology will provide valuable material for comparison with 
the more extensive body of work from the Central Plains and the 
north, north-east, and southern border areas. 
Cultural changes in West Malaysia, in southern Thailand, 
in the Philippines, in West New Guinea and in eastern Indonesia are 
being observed, in the Department of Anthropology and Sociology, 
to assess the processes of socio-economic changes amongst peasant 
farmers in the Malay world. Surveys of the work in social science 
being conducted in South East Asia are also proceeding and a 
research bulletin, "Man in South-East Asia", is being published 
from the Department of Anthropology and Sociology to contribute 
to the correlation and accumulation of information. 
Investigations in West New Guinea, in the Department 
of Anthropology and Sociology, are centred on the area around 
Lae. The effects of building the Highlands Highway on the growth 
of Lae, especially in regard to the establishment of new industries 
and the development of trade with the Highlands, will be studied. 
Investigations on the effect of western education on indigenous 
children of the Markham valley and the extent to which this has 
affected the local villages and has conflicted with traditional values are 
also proceeding. The changes which have occurred in the socio-cultural 
system of the Adzera language group in this valley, previously studied 
25 years ago by Professor K. Read of Washington University, Seattle, 
are being assessed. 
Convict and police documents, available for research in the Social Sciences, from the Venerable Father Leo Hayes' collection of documents and books in the 
library of the University of Queensland. 
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AUSTRALIA - In 1829, the Duke of WeUington contrived the appoint-
ment of William Grant Broughton to administer the foundation of an 
elaborate ecclesiastical estabhshment in the colony of New South Wales. 
Support for the scheme was withdrawn after his arrival, following a 
change of government in England. How Broughton, tory legislative 
and executive councillor and bishop, adapted himself to the colonial 
environment and remained in New South Wales to contribute to the 
development of the colony, is being investigated in the Department of 
History. 
Sir Samuel Walker Griffith, Australia's first Chief Justice 1903-
1919, and Queensland's leading politician in the 1870's, drafted the 
Australian constitution and was an important founding father. Griffith 
and his role as a lawyer, judge and politician in shaping Queensland 
and Australian history are being evaluated from the examination of 
his and other private papers, from government correspondence and 
from legal records; and by a comparison with English and North American 
contemporaries and an assessment of their infiuence on him. This work 
will be the subject of a biography being prepared in the Department 
of History. 
Professor Gordon Greenwood, of the History Department, is 
preparing an account of the developments in Australian federalism in 
the post-war period for a new edition of his book, "The Future of 
Australian Federalism". Professor Greenwood is also compiling a 
history of Australian-American relations from the beginning of settle-
ment in New South Wales up to the present day. In that time the 
nature of the contacts between the peoples and their governments has 
ranged from sealing and whaling operations to other industrial and 
commercial dealings. The two countries have also been mutually 
concerned with political, constitutional and institutional ideas and 
practices, with problems of international security and diplomacy and 
with attitudes towards the South-West Pacific. 
In the Department of External Studies, Australian attitudes 
to the United States of America as a model for constitutional, social 
and economic developments are being assessed by the imitation, 
admiration and criticism of American history and society expressed 
amongst Australian people in the second half of the nineteenth century. 
A composite study of Asian civilizations and Australia is 
proceeding in the Department of History in an endeavour to reflect 
for an Australian audience, the character of Indian, Chinese, Japanese 
and South-East Asian societies. Australia's attitudes towards Asia 
will also be assessed. 
Documents on Australian foreign policy from 1901 to 1970 
are being compiled and edited, in the Department of History, to 
produce a scholarly analysis of the development of Australia as a 
nation moving into international affairs. 
ARMIES — A relationship between military manpower policies 
and economic development has been indicated from enquiries being 
conducted in the Department of Government. With rising 
nationalism volunteer armies replace the primitive type of con-
scription associated with tribal societies. Enlistment in the 
armies of new and underdeveloped nations is enhanced by the 
educational opportunities generally available only in the forces 
or in the public service. Conscription is again imposed during 
periods of intense industrialisation when there is exploitation of 
resources and manpower. With greater affluence, education and 
concern for civil liberties, when countries can afford to pay their 
forces, armies are again drawn from volunteers in the community. 
UTOPIA — A study is proceeding in the History Department to 
determine Erasmus' role, not only as a moral and intellectual 
leader, but also and perhaps more importantly, his neglected role as 
a pacifist; to draw attention to this role in relation to the present 
day concern with pacifism; and to assess his affect on the humanists 
and on the poHticians of his day. 
Little known French accounts of travel to the East Indies 
and of imaginary settlements in the Austral regions have been 
considered, in the French Department, to show how the quasi-legendary 
"Australia" became linked with the Renaissance concept of a great 
Southern Continent that was a subject of socio-political Utopia in the 
17th Century. 
The hberal-democracy of John Stuart Mill, who is considered 
to have advanced the classic case for liberalism, is being examined in 
the context of English liberal thought, in the Department of External 
Studies. His views on liberty and on the proper functions of the State 
are being critically examined in relation to an anti-liberal or authorit-
arian view. 
The Australian Peace Movement from 1960-67 is being studied 
in the Department of External Studies. 
In two studies from the Department of Economics, modern 
economic theory has been examined and compared with Aristotelian 
and other ancient and modern approaches. From both it has been 
concluded that the methods of positive science are not appropriate 
for the investigation of man's actions and motivations in that they 
separate facts from values. This is possibly the cause of the dilemma 
of our times, manifest in moral, political, social and economic 
dissatisfaction and disturbance. 
Anthony TroUope's "Australia", revised and edited by Professor P.D. Edwards, English Department and Mr R.B. Joyce, 
History Department; and published by the Queensland University Press. Trollope was regarded, historically, as an acute 
observer of society in colonial Australia, which he visited in the late nineteenth century. 
EXPRESSION AND COMMUNICATION 
LANGUAGE - In the English Department, Dr S. Gerson is translating 
and editing a latin text of the 16th century, "De pronuntiatione Graecae", 
and is analysing the English : Greek : Latin sounds mentioned. The 
book was the cause of a considerable debate on the matter of "authority" 
in Cambridge at the time, because the Chancellor forbade the adoption 
of the historically correct Greek pronunciation advocated by the author. 
Sir John Cheke. These investigations have drawn attention to the high 
quality of scholarship in sixteenth century England; and, incidentally, 
have indicated some previously unnoticed "doubles entendres" in 
Shakespeare's writings. 
The grammatical, lexical, and phonological characteristics of 
English speech recorded from groups in different localities in Queens-
land are also being analysed and described, in the English Department. 
In the Department of German, regional dialects are being com-
pared with High-spoken German to isolate and to assess the causes of 
changes in pronunciation and use of words. New preference in word 
choice, quantitative changes in certain methods of formation of word 
compounds and shifting standards in pronunciation have been deter-
mined. 
The relationships between time adverbials and the tenses of 
verbs in modern spoken German are being studied in the Department of 
Education. 
In the German Department, a structural analysis of the German 
syntax is also being conducted to establish semantic and functional units 
which would form the basis of a context oriented translation and 
contribute to the evolution of a consistent and efficient method of 
translation. 
In the Department of French, the anglicisms in French political 
vocabulary found in political articles in newspapers and magazines from 
1968 to 1969 are being studied. The history of French words of 
Australian origin is also being determined from a study of works of 
French explorers and from French translations of other explorers' works. 
French, Spanish, Italian and Catalan medieval texts are being studied 
to investigate the origin and history of words in the French language. 
The main linguistic differences between the structures of 
Japanese language and EngHsh are also being determined in a 
joint project from the Departments of English and Japanese and 
will facilitate the teaching of Japanese to Australian students. 
Japanese Kambun Grammer is being studied in the Department of 
Japanese. A comparative study of the grammatical structure, 
vocabulary and semantics of Mandarin Chinese is proceeding in 
the Department of English. 
A dictionary of Russian idioms is being prepared in the 
Department of Russian. The correct use of the "aspects" of the 
Russian verb is also being elucidated and will illustrate the 
Slavonic approach to the expression of action which is different 
to that in the English or French language. 
A comparison of Hittite, Sanskrit, Old Persian, Greek, Latin, 
Tocharian, Germanic, Slavonic, Celtic, Baltic and Armenian is pro-
ceeding in the Department of Russian to indicate the relationships 
of sounds and structure in historically related Indo-European languages. 
Mr. H. Kylstra of the Department of English is investigating, 
in detail, the empirical justification for, and the systematic affects of, 
a revised and integrated system of phonetic features for classific-
ation in generative phonology. 
LITERATURE - Scholars have generally regarded the first two 
Acts of "Pericles" as non-Shakespearian, despite the inclusion of 
the play in the Shakespearian canon. George Wilkins, an obscure 
Jacobean playwright and also the author of the 'book of the play' 
("The Painful Adventures of Pericles"), has long been favoured as 
the author of these two acts; and further evidence supporting his 
candidature has been compiled in the English Department. 
In the Department of English, insight into prevailing 
attitudes to women in the period 1580-1630 will be obtained 
from a study of Jacobean plays in which particular attention will 
be paid to the development of the tragic heroine, previously neglected 
and overshadowed by the tragic hero of Shakespeare. 
Renaissance instruments being played in the 
Department of Music. A group such as this recorder 
consort and harpsichordist often played madrigals 
in the seventeenth century. (Mr G. Spearritt, 
Department of Music). 
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Mr Colin Brumby is conducting a rehearsal and recording 
session prior to the premiere of "The Seven Deadly Sins" 
(an opera presented by the Queensland Opera Company in 
the S.G.I.O. Theatre this year) for which he composed the 
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A consideration of John Gay's membership and contribution to 
the distinguished literary group of 18th century England, The Scribblerus 
Club and a study of the Victorian experiments in the verse-novel are 
proceeding in the Department of External Studies. 
In the Enghsh Department, the poetry, craft work, and aesthetic 
theories of William Morris are being considered together against the 
background of 19th century England. 
A new insight into the novels of Anthony Trollope and their 
relation to the social background of the period will be derived from 
a critical study which is also proceeding in the Department of English. 
T.S. Eliot's position as an epic or classical poet of Modern 
times has been challenged following an investigation of the text of his 
poetry, which has shown that many of the meanings are personal and 
more meaningful in a literal sense than previously believed. 
The manner in which major Canadian and Australian fiction from 
1925-65 refiects the problems of the individual within the community 
is being studied, in the English Department, by consideration of man 
and his environment, the depression, the small town community, social 
pressures in urban areas, the solitary individual and some symbolic 
developments. 
In the Department of German, a history of German narrative 
techniques is being compiled. Literary relationships of the work of 
Robert Walser and Heinrich von Kleist are being assessed. It has also 
been concluded, from work in this Department, that Goethe's 
novel "Die Wahlverwandschaften", written in 1809 and the centre of 
a prolonged controversy, is not a tragedy according to criteria which 
have existed for novels since antiquity. It does, however, conform to 
Goethe's own concept of tragedy. 
The structure and the role of metaphor in German lyric poetry, 
the themes and techniques which characterise it and the extent to 
which conscious and critical processes are involved in its creation are 
also being studied in the Department of German. 
A critical bibliography of G. Duhamel is being prepared; exam-
ination of the development of human relations in the life and thoughts 
of Antoine de Saint Exupery is proceeding; and the evolution of the 
concept of love in relation to surrealism in French literature is being 
studied in the Department of French. 
In the Department of Russian, a biography of Vladimir 
Nabokov as pre-revolutionary, emigre'and American writer is being 
prepared. An English bibliography of his Russian and English 
literary work, his criticisms, interviews, scholarly publications and 
translations will be compiled to represent the most complete 
bibliography of Nabokov available. 
In the Department of Japanese, investigations on modern 
Japanese literature and on the Meiji enlightenment are proceeding. 
The influence of Western Drama on the work of the 
Indonesian dramatist W.S. Rendra is being studied, in the Depart-
ment of English. 
ART — In the field of History of Art, the inter-relationship 
of Romanesque churches in Oxfordshire has been assessed from 
their carving and relevant documents such as monastic catularies, 
papal taxatios and bishop's visitations. The information collected 
has suggested that it is possible to date churches by identifying 
the work of individual stone masons. This method has proven 
more reliable than the more accepted one of relating parish 
churches to nearby major churches. 
Studies of Greek and oriental architecture are proceeding 
in the Classics Department. 
Consistent trends in aesthetic preference demonstrated 
in an extended experiment in the Department of Psychology have 
shown that works of art tend to be evaluated in terms of positive 
preference, indicating an independent and positive aesthetic judg-
ment. Preference for voices, however, seems to operate by 
rejection of those considered unpleasant. 
MUSIC — The relative influence of Italian madrigal and English 
part song on English madrigal composition from 1594 to 1612 is 
being analysed in the Department of Music. The influence of 
Beethoven's pianoforte style on the music of Schubert is also 
being identified. Translation of Tchaikowsky church music into 
modern notation is proceeding. 
Mr Colin Brumby has made a significant contribution 
to Australian music with the composition of the music for a 
modern opera the "Seven Deadly Sins". The work incorporates 
a diversity of elements and wide ranging styles and was designed 
to reaffirm the musical theatre as an effective and serious medium of 
expression for the composer by retaining the best of 19th century operatic 
tradition and uniting them with the best of earlier traditions of musical 
theatre, such as miracle and morality plays and the Japanese "noh" 
theatre. 
The structural basis for these designs by William Morris, as
for many of his designs for wallpaper, chintz, tiles and
stained-glass tracery, is the curve of contraflexure (or sine
curve). Morris's poems of the same period, particularly
The Earthly Paradise and Love is Enough, also commonly
have a structure in which the narrative swings from one
extreme position to another in strict alternation - typically
from ecstatic love to horrifying violence and death and back
again. The stories rarely reach finality: the suggestion is that
the pattern in the lives of the characters will keep swinging
backwards and forwards as does the pattern in the infinitely
extensible flat designs. (Mr K. Goodwin, English Department).
Above: Design for panel and stiles decoration for the
dining room at 1 Palace Green, Kensington, pre-
pared by Morris's firm for the Earl of Carlisle
in the 1870s.
,
Right: Border designed and engraved on wood by William
Morris for a volume of his poetry, about 1865-8.
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Japanese music traces its principal antecedents to India, China, 
and Korea. It developed under the influential support of the Imperial 
Palace and the protection of Buddhism by the Royal House. In the Depart-
ment of Music the traditions of Japanese music as exemplified in Court 
entertainments, religious rites and the classical theatre will be examined. 
PHILOSOPHY — In all intellectual activities, concepts and methods are 
used and assumptions made. Philosophers are concerned to examine these 
concepts and methods, and thus to contribute to their development, and 
to question these assumptions. They are also concerned with the techniques 
and procedures that they themselves have developed and used over the 
last twenty-five centuries. In these ways they contribute to our under-
standing of the world. 
In this University, as in many others, some philosophers are 
specially concerned to make more precise the concept of democracy. 
Others are working on the notion of justification in ethics and on the 
concept of agency. In philosophical aesthetics work is progressing on the 
application of Theory of Signs to the visual arts. 
In philosophical logic the formulation of rigorous definitions 
of extensionality (classes determined by members) and intensionality 
(classes determined by the properties of members) is in progress. In formal 
logic considerable contributions have been made to modal logics (such as 
necessities and probabilities) and to logics that consider the tense of a 
verb. In philosophy of science, problems that arise in connection with 
the formalization of talk about the sciences are being tackled; and an 
attempt to systemize the distinction between knowledge and belief 
is being made. 
MATHEMATICS — The human mind seems to have achieved a useful 
capacity to analyse systems a priori, without explicit reference to a 
physical context. In mathematics, this a priori method is applied in 
questions of number, space and classification. The object is to set up a 
system by initial definitions and establish, logically, the further, 
properties of such systems; naturally the systems chosen for study are 
those with aesthetic interest and/or some prospect of practical 
application. 
As the direction of mathematical progress is now always 
towards greater generalization, the element of abstraction appears 
very early in a mathematical theory in the postulation of the 
structure of any system. 
Group theory is an important modern branch of pure 
mathematics and is highly abstract.However, the structures studied 
and the results obtained assist and influence other branches of 
mathematics. The Department of Mathematics in the University of 
Queensland is making a significant contribution to AustraUa's high 
reputation in this field. 
Revision and development of theorems related to earlier 
classical constructions in Geometry and Theory of Numbers are also 
proceeding. 
In the field of Mathematical Statistics, mathematical methods 
and structures are applied to the treatment of data to derive inform-
ation regarding the system under investigation. The probability 
distribution of waiting tune required for two dissimilar events to occur 
has been derived and some of its properties are being investigated; 
methods of estimating information without considerations on 
distribution of data are being sought; and an expression for the 
relationship between the degree of precision of a test and its accuracy 
is being developed and will have a special application in clinical fields 
where a large number of tests require processing. 
Investigations on exponential processes that increase or 
decrease smoothly are also proceeding. 
Queensland Volcanoes (Dr. N. Stevens, Department of Geology and 
Mineralogy): 
Upper right: The Mount Alford Ring-Complex: The ring-dykes which delineate 
the circular structure stand out as scrub-covered ridges around the 
lower flanks (right) and the North-East peak (left). The prominent 
rocky pinnacle is a volcanic neck (or plug). Part of Moogerah Dam 
is in the foreground. 
Upper left: Mount Warring: The central peak and surrounding hills are a com-
plex of intrusive rocks representing the eroded remains of a former 
volcano. A ring-dyke (represented by a collar-like ridge) partly 
surrounds the central mass. In the background are cliffs of basaltic 
lavas which have emanated from this volcanic centre. 
Below: The Flinders Peak Group of Volcanic Plugs: 
Mt Goolman (left) and Ivory's Rock (right) are shown. 
These, (with Flinders Peak and several others) 
are the eroded remnants of former volcanoes active 25 million years ago. 
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THE EARTH 
MAGNETISM — Theoretical studies on the Earth's deep interior, in the 
Department of Physics, confirm a suggestion that the Earth's magnetic 
field is primarily generated by an exchange of angular momentum be-
tween the inner fluid core and the outer solid mantle. This exchange of 
angular momentum also causes the small fluctuations which have been 
observed in the Earth's axis of rotation. 
The origin of magnetism in rocks is being studied by repeated 
cycles of heating and demagnetisation, by which the temperature at 
which rocks are magnetized can be determined. 
The alignment of crystals in a rock affects its magnetic and 
electric susceptibilities and is effected by the flow and the stresses 
to which the rock has been subjected. A technique has been developed 
in the Department of Physics by which the response of any rock to 
magnetic and electric fields can be used to reveal its crystal aligimient 
and something of its history. The technique is very sensitive and can 
be used to detect direction of laval flow for rock in which the fabric 
is not revealed by any other method. 
EARTHQUAKES — A new analysis of very wide band seismic records, 
in the Physics Department, has shown that earthquakes are propogating 
shear failures. A variation of the strength of rock with depth in the 
earth has also been deduced from the records. 
Changes in rock magnetism caused by stress have been 
measured to predict volcanic eruptions in New Zealand. This tech-
nique will now be used, in collaboration with the U.S. Geological 
Survey, on Kilauea Volcano, Hawaii; and will also be extended to the 
prediction of earthquakes. 
Another part of the Physics Department's programme in Hawaii 
is the use of a mercury level tiltmeter sensitive to ground movements 
of ICr'degrees. This instrument has been patented by the University 
and a commercial version is to be used by dam safety engineers. 
A long period seismic wave system, which the Lamont-Doherty 
Geological Observatory, Columbia University has developed and installed 
at Charters Towers at a cost of $ 100,000, is being evaluated in the 
Department of Geology and Mineralogy. The system has a sensitivity 
50 to 100 times greater than previously attainable and will be used 
to detect small earthquakes and nuclear tests. Previous difficulties 
in recording small amplitude waves at these frequencies resulted 
from,considerable natural seismic background noise and from 
atmospheric and temperature changes affecting the instruments. 
These problems have now been overcome. 
In the Department of Mathematics, characteristics of the 
tide records of tsunamis, the tidal waves caused by earthquakes, are 
being related to earthquake parameters. Mathematical problems 
arising from models of the generating process are also being analysed. 
VOLCANOES — In Southern Queensland, there are several remark-
able ring-complexes representing roots of volcanoes active 20 million 
years ago. Microscopical, chemical and field investigations, including 
radio-active age dating, of these and other igneous surface intrusions 
are being conducted in the Department of Geology and Mineralogy 
to indicate the nature of Tertiary volcanic activity in southern 
Queensland; and to relate this to geological structure and thickness 
of the Earth's crust and to the continental environment. 
Investigations on the evolution of calc-alkali sequence rocks 
of volcanic origin in Eastern Queensland, the Tongan Islands and in 
New Britain are proceeding. 
Prototype of the tiltmeter developed by the Physics 
Department's Geophysics group and now being manu-
factured and marketed internationally by the Auckland 
Nuclear Accessory Company, New Zealand, under a licence agree-
ment with the University of Queensland. The instrument has two 
parts, a stainless steel beam incorporating interconnected pools of 
mercury and an electronic control box. It records tilts (departures of 
the beam from horizontal) over the range +0.3 degrees with a sensitivity 
of one twenty millionth of one degree. (Dr F. Stacey, Department of Physics). 
Right: Investigation of Sediments, Coral Sea (Dr. G.R. Orme, 
Department of Geology and Mineralogy). 
Above: Explosive cover modified by Mr. A. Smith from an 
established design, and made in the Physics Department 
machine shop. Cover in position and ready to be 
lowered over a sample site on the Coral Sea bed. 
On reaching the bottom an explosion in the 'gun' 
beneath the weight drives the core bowel into the sea bed. 
Below: Sediment core in plastic core liner removed 
from the bowel of the explosive cover. 
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FAULTS AND FRACTURES - Studies of faulting and fracturing 
in the earth's crust have accelerated following rapid advances in 
laboratory deformation of rocks, in computing technology and in 
the recognition of the systems of major fractures (lineaments) along 
which plates of crust interact and deform. Optical-computing 
techniques are being developed in the Department of Geology and 
Mineralogy to facilitate quantitative analysis of fracture patterns. 
The techniques developed are being used to explore the relationships 
between fracture patterns and patterns in the distribution of volcanic 
activity, mineralization, and certain geomorphic-tectonic phenomena 
such as coral-reef development. 
CONTINENTS AND OCEANS - In a programme with the University 
of Hawaii and the Commonwealth Bureau of Mineral Resources, which 
has been in progress since 1967, Dr J.P. Webb of the Department of 
Geology and Mineralogy is studying the island groups and marginal 
seas to the north east of the Australian continent and, in particular, 
the nature of the transition from typical continental crust to the 
oceanic crust of the Pacific Basin proper. Long range seismic refraction 
soundings from explosions both on land and at sea have been the main 
technique used in elucidating the gross structure of the crust and these 
have been supplemented, where possible, by seismic reflection pro-
filing at sea and by measurements of gravity and magnetic field. Heat 
flow measurements and piston coring of the sea-floor sediments have 
also been taken. It is clear from results so far that an extensive area of 
the continental crust underlies the shallow seas to the northeast of New 
Ireland. Crustal thickness in excess of 20 miles is typical. On the 
southeast margin of this continental block there is an extensive fault 
system expressed in places by a 3000 ft. submarine scarp. The 
younger sediments of the thick continental crust, which has been called 
the Ontong Java Plateau, are relatively undisturbed and have a thick-
ness of several thousand feet. They are similar to those of Texas and 
the Gulf of Mexico and the geological conditions appear to be favour-
able to petroleum accumulation. 
Investigations of the bathymetry and structure and of the 
nature, thickness and distribution of Recent sediments of the Coral 
Sea Plateau and adjacent parts of the Queensland continental shelf are 
also proceeding. It is anticipated that the results will help to clarify 
the relationship of the Coral Sea Plateau to the Australian continental 
shelf and will indicate the nature of sedimentary processes operating 
in the region. Shipboard — seismic and magnetic records are being 
made; and during the past year 250 miles of continuous seismic sound-
ing penetrating to 5000 ft in about 18,000 feet of water have been 
added to the records. Sediment and rock samples taken with grabs, 
dredges and coring devices have been subjected to mechanical, 
chemical and microscopical analysis. 
SEDIMENTOLOGY - Intertidal "Beach rock" constitutes one of the 
few cases of lithification of modern shallow water marine carbonate 
sediments. It has been subjected to extensive field and laboratory 
studies, in the Department of Geology and Mineralogy, to delineate 
the conditions and processes regulating its formation. 
Other processes leading to lithification of carbonate 
sediments and subsequent changes in the rock are being studied by 
controlled laboratory experiments to produce artificial limestones. 
These will be compared with Pleistocene, and Recent limestones 
and with unconsohdated sediments from the Bahamas and the Great 
Barrier Reef. A triaxial sediment consolidation unit has been 
designed for this work to simulate various depth equivalents at 
pressures up to 30,000 psi. Field investigations of naturally occurring 
unconsolidated sediments and of their chemical environment are also 
proceeding in conjunction with chemical, spectrographic and x-ray 
analysis of the sediments and their pore-water. 
In order to understand the occurrence and distribution of 
the trace elements in fossil reefs, which are thought to have been 
accumulated in part by the living organisms, living corals from reefs 
of the Papuan region, the Coral Sea Plateau and Great Barrier Reef 
have been subjected to atomic absorption spectroscopy to assess 
the amounts of Co, Cd, Cn, Zn, Pb, Fe and Ni. 
The seismometers of the seismography system installed at Charters 
Towers consist of an orthogonal arrangement of one vertical and two 
horizontal components, and are housed in steel pressure tanks for 
protection from disturbing pressure changes. They are bolted to the rock 
floor of a sealed chamber at the end of a four hundred foot tunnel. Their 
electrical outputs are ampUfied and filtered, and pass to six photographic 
recorders equipped with galvanometers for high-gain and low-gain channels. 
AU outputs are also logged in digital form on magnetic tape. Small 
earthquakes and distant nuclear tests will, in particular, be detected by the 
equipment (Dr. J. Webb, Department of Geology and Mineralogy. System 
designed by the Lamont-Doherty Observatory, Columbia University, U.S.A.) 
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PALAEONTOLOGY - Biostratigraphic correlation of the Australian 
continental and marine sequences by the contained fossil flora and 
fauna are proceeding, in the Department of Geology and Mineralogy, 
together with studies of the microstructure, basic taxonomy, evol-
utionary history and distribution of corals, archaeocyathans, 
brachiopods and conodonts. 
Studies in the field of Palynology, or the study of fossil 
and extant plant micro-organs such as spores and pollen grains, 
have provided a most rewarding area for the refinement of biostrat-
igraphic zonations of Australian Tertiary, Mesozoic and Palaeozoic 
sedimentary strata. It has also been possible to elucidate the 
botanical affinities of this flora and to contribute to the understand-
ing of angiosperm evolution. Due to the large long chain molecule 
of plant cuticle it is especially resistant to most geological processes, 
with the exception of metamorphic changes and oxidative weathering. 
Plant micro-fossils are therefore easily extracted by simple chemical 
means and, owing to their small size and abundance, are easily 
concentrated from small exploratory core samples. Their important 
use in stratigraphic correlation in connection with resource exploration 
is enhanced by the fact that their occurrence is not necessarily related 
to a terrestrial environment, as they have been dispersed by wind or 
water and often occur in marine sediments to estabUsh continuity in 
correlation between marine and terrestrial zones. 
MINERALS — In the Department of Geology and Mineralogy, the 
nature of the processes involved in the formation of both igneous and 
metamorphic rocks in the deep regions of the earth's crust and now 
exposed at the surface, in regions such as Central Australia, are being 
studied by microscopical and chemical means to identify their temper-
ature of crystallization. This work is directed to the recognition of 
the particular metamorphic circumstances associated with mineralization. 
It is hoped that it will contribute to the discovery of specific deposits, 
especially of nickel and copper. The co-existing minerals of meta-
morphic rocks have been subjected to special investigations based on 
measurement of stable oxygen isotope ratios associated with these 
minerals. From these studies the range in temperature responsible 
for the metamorphism and re-equilibration of the rocks has been 
assessed and in one region three such phases of metamorphism have 
been recorded, at 695°C, 625°C and 540°C respectively. The work 
is being extended to investigate argon isotopes in metamorphic rocks 
and this will contribute to the estimation of the times at which various 
temperatures were operative. 
Studies on mineral transport effected by electro-chemical 
relations in rocks are also proceeding in the Department of Geology 
and Mineralogy. Techniques to investigate the ions effecting this 
transport are being sought. 
New information on the atomic structure of amphibole 
minerals, a group of major rock forming silicates and of the mineral 
crocoite have obtained using modern spectroscopic techniques. 
A review of the interesting and little known radio-active minerals of 
Australia is also proceeding. 
GEOMORPHOLOGY - The analysis of river terraces, superficial 
deposits and soils and associated slope forms in the Brisbane River and 
adjacent valleys, and the preparation of relevant morphological maps 
are proceeding in the Department of Geography. There is some urgency 
for this data to be collected, in view of imminent suburban settlement 
and industrial enterprise involving the destruction of geomorphol-
ogical evidence. Field evidence for changes in river flow, terrain 
modification and the chronology for the development of the land-
scape during the post-Mezozoic period will also be analysed from 
this data. 
In the Department of Geology and Mineralogy, the 
investigation and cataloging of old and new geological exposures 
within 200 miles of Brisbane is proceeding. 
Palynological Microfossils of Cretaceous and Tertiary Age. 
(Dr G. Playford, Department of Geology and Mineralogy). 
Left above: Equisetosporites jansonii Pocock, XIOOO; fusiform, 
polypiicate pollen grain of probable ephedralean derivation. 
Left below: Appendicisporites bifurcatus Singh, X1000; trilete, 
auriculate spore; both surfaces sculptured with 3 sets of ridges 
parallel to equator; affinity - fern family Schizaeaceae. 
Right above: Camarozonosporities amplus (Stanley, XIOOO; trilete spore 
with tricrassate, rugulate exine; of probable lycopodiaceous affinity. 
Right below: Oligosphaeridium comp/e^: (White), XIOOO; chorate 
dinoflagellate cyst (of Class Dinophyceae), with long tubiform 
processes; the motile stage of this form was possibly a Gonyaulax. 

35 
EARTH'S ATMOSPHERE AND BEYOND 
ULTRA—VIOLET LIGHT — In the Physics Department, an apparatus 
has been developed, based on ultraviolet filters and a photocell, which 
responds to different wave lengths in very nearly the same way as human 
skin and automatically evaluates the sunburning effectiveness of any 
radiation under all weather conditions. Calculation of relative exposures 
for various times and places under clear sky conditions have confirmed 
the results. These have been related to statistics available on the 
incidence of skin cancer to indicate that the shortest wave lengths in 
sunlight are those most likely to cause the disease. 
The epidemiology of skin cancer is being studied in the 
Department of Social Medicine. In the Department of Pharmacy 
certain components of emulsions used in anti-sunburn preparations 
have been found to quench their effect or shift the absorption spectrum 
of the ultraviolet absorbers. Formulations to ensure effective screening 
of ultra-violet waves are being sought. 
LIGHTING — In the Department of Electrical Engineering detailed 
information is being accumulated by radar and associated recording 
equipment to elucidate the structure and behaviour of thunderstorms. 
The statistics of occurrence and the physical characteristics of lightning, 
including ground flash density and the distribution of peak currents in 
lightning flashes to ground, have been estimated. Several types of 
automatic lightning counter have been developed and tested. 
MAGNETOSPHERE - In the Physics Department, Dr J.S. Mainstone 
and Dr. R.W.E. McNicol are investigating details of the relationship 
between solar activity and geomagnetic disturbances, which was first 
recognized more than one hundred years ago. Theoretical mathematical 
models have been developed to study the effects of simple perturbations 
in the solar wind on magnetic disturbances in the region influenced 
by earth's magnetic field. Also, data on very small geomagnetic dis-
turbances (micropulsations) are being collected from widely based 
stations (Brisbane, Hobart and Lae). Fluctuations in the geomagnetic 
field in the frequency range 5 mHz to 2Hz are detected by an 
induction pick-up connected to a very low noise amplifier, and are 
recorded on magnetic tape at very slow speeds. On faster replay 
these records can be converted to sonagraphs for audio-spectral analysis. 
Observations may be supplemented at field sites by inserting metal 
probes into the ground. Development of these simple techniques 
should enable monitoring of interplanetary and solar conditions from 
the earth's surface. 
From this work there is evidence to suggest that at times 
the magnetosphere can sustain a limited number of well-defined "eigen" 
oscillations, although these are difficult to identify owing to the 
complexity of earth induction effects. 
VLF RADIO WAVES — Very Low Frequency radio waves have dis-
advantages associated with the narrow band width and high cost of 
large transmitting aerials. They are not affected by solar disturbances 
to the same extent as shortwaves, however, and are therefore useful 
for transmission of time signals and standard frequency information. 
The normal and abnormal propagation of VLF waves are being 
investigated, in the Department of Physics, especially in regard to 
the lower ionosphere, the region at the outer limit of earth's atmos-
phere, which acts as a reflector. It has been concluded that, as about 
10% of the disturbance of radio waves of this frequency are not 
associated with observed solar disturbances, some solar x-ray bursts 
occur without an observeable visual effect. Propagation of the 
waves in equatorial regions has been shown to differ from that in 
middle latitudes. 
Top right: The shape of the harmonics generated when frequency 
modulated microwave radiation passes through NH3 at low 
pressure represent the derivatives of the spectral line. From 
measurements on these derivatives the shape of a microwave spectral line 
can be very accurately determined (Professor R. Parsons, Physics Department): 
1. The absorption line of NH3 at low pressures. The lower trace 
represents the first derivative of the line shape. 
2. The second derivative of the spectral line with a frequency marker pip. 
3, 4. The 6th and 20th derivatives help with the deduction of the spectral line 
shape by a Fourier Analysis Method. 
Right: Microwave Spectrom-
eter for the observation
of small shifts in the centre
frequency of spectral
lines. The vacuum and gas
admission system
in the foreground, the
klystron with auxiliary power
supply in the background.
Gas is being admitted to
the absorption cell.
(Professor R. Parsons,
Physics Department.)
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THE IONOSPHERE — The region of electrically charged particles 
in the upper atmosphere, kno'wn as the ionosphere, occupies the energy 
and attention of a large team of workers in the Physics Department. 
This region has an increasing significance in that it is the nearest 
region to earth in which the plasma which fills the universe beyond 
the planets can be studied. 
The phase ionosonde developed in this Department is the most 
precise radio sounder available and, using the radio echo reflected back 
from the ionosphere, can measure its height with a maximum error of 
only 100 metres. 
A Pencil Beam array, a large antenna array in the form of a 
one kilometre cross, is being constructed on Bribie Island to 
obtain radio "pictures" from the ionosphere based on the way the 
region affects radiowaves reflected from it. It is hoped that this will 
provide information on the origin, nature and behaviour of ion clouds 
which form as a result of wind action and other forces on the 
ionospheric plasma. 
Ionospheric winds are commonly measured by laying a trail 
of chemical from a rocket passing through the region. As observations 
on the behaviour of the trail have been possible only at twilight or at 
night, a system of selective filtering, depending on resonance absorption 
and re-radiation within a thin glass cell, is being developed to enable 
daylight observation. 
Ionospheric recordings from stations throughout the world have 
also been used to investigate ionospheric disturbances. Some travelling 
disturbances are found to originate near polar regions at times of 
disturbed geomagnetic activity. Others take the form of wave-like 
structures travelhng through the ionosphere. At Brisbane these travel 
towards the northwest. In addition, an association has been found 
between ground-level pressure waves (some of which originate at 
earthquakes) and travelling ionospheric disturbances. 
Changes in the plane of polarization of radio waves indicate 
the total electron content through which they pass. Continuous 
revolution of a radio antenna therefore will sample the plane of 
polarization of radiowaves transmitted from a satellite to indicate 
changes in the total electron content between earth and the sateUite. 
As the greater proportion of electrified particles exist in the iono-
sphere, this technique can be used to study the diurnal, seasonal 
and other variations of the ionosphere, in terms of rate of loss and 
rate of production of charged particles. 
Theoretical investigation of many of the structural features 
of the ionosphere, in terms of ion abundance is also proceeding. 
ASTROPHYSICS — By testing data from observations of absorption 
spectral lines with uncomplicated idealised mathematical models, 
the temperature, pressure and abundance of elements in stars have 
been investigated in the past. Knowledge of the mechanisms which 
affect the light to produce these spectral lines has increased, so more 
detailed investigations can be carried out and to a much higher 
degree of accuracy. 
In the Physics Department, theoretical models are being 
developed to explain the observed data more accurately, in terms 
of the most recent theories concerning the physical conditions 
that affect spectral lines. In this way the temperature, structure 
and abundance of elements in the stars, and particularly in the sun, 
are being assessed from the light received from them. 
Far right: Record taken with the phase ionosonde. The regular pattern 
of dots represents the echo from the ionosphere. 
(Dr. J.D. Whitehead, Physics Department.) 
Middle: A transistorised lightning flash counter, developed 
in the Department of Electrical Engineering, is 
used internationally and throu^out Australia for lightning intensity 
studies recording the number of lightning flashes over a known 
range and lightning intensity (flashes per unit area). 
This work is part of an international programme designed to provide 
objective data on which risks from lightning in any 
area can be determined in relation to expenditure on protection of 
various installations. (Professor S. Prentice, 
Mr. D. Mackerras, Department of Electrical Engineering.) 
Above: Experimental Lightning (Dr. M. Darveniza, 
Department of Electrical Engineering). 
Left: A laboratory produced lightning current of 20,000 amperes 
striking the ground under thunderstorm 
conditions. It illustrates the hazard to living creatures standing in close 
vicinity to a lightning strike. Such surface sparkovers, 
on the other hand, have a beneficial effect in improving earthing when 
transmission lines are struck by lightning, and analytical 
models are being developed to explain the observed phenomena. 
Right: A hemispherical test electrode used in experiments 
to verify theoretical models 
being developed to describe the effects of lightning currents on earth resistance. 
The equation describes the intensity of the radiation emerging from 
the atmosphere of the sun. It may be used to determine the 
abundance of elements present. W(X,u) defines the equivalent width 
of a spectral line, which is the area enclosed by the spectral line. From 
this the abundance, A, of chemical elements can be determined. 
(Astrophysics Group, Physics Department.) 
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ATOMS AND MOLECULES 
ORGANIC NATURAL PRODUCTS - In the Department of Chemistry, 
naturally occurring compounds are being isolated from Queensland 
flora, and their chemical constitution, structure and pharmacological 
properties estabUshed. Many of these compounds, or compounds 
closely related to them, are important drugs. In this connection. Pro-
fessor F.N. Lahey and his colleagues have recently isolated Acronycine, 
a new alkaloid from Acronychia baueri, which has strong anti-tumour 
activity. The toxic material in Sawfly larvae which causes the death of 
thousands of sheep in Queensland annually has been isolated and 
identified. 
In other work, the structures of many compounds extracted 
from Kauri and Cypress have been determined, and progress made in 
the understanding of the structures of some sugar and terpene deriv-
atives. 
NEW COMPOUNDS — Many of the projects in Inorganic and Organic 
Chemistry are concerned with the synthesis and properties of new 
compounds. Some of these are organic compounds of metals which 
find many industrial and commercial applications, including their use 
as catalysts, herbicides and fuel additives. Dr W. Kitching was recently 
awarded the Rennie Memorial Medal of the Royal Australian Chemical 
Institute for his work on the preparation, structure and reactions of 
organo-mercury, -tin, -lead, -silicon and -palladium complexes and on 
the mechanisms of the reactions involved. 
Transition metal complexes in low oxidation states are often 
able to catalyse industrially important reactions, such as polymerization 
and hydrogenation. Some synthetic work is concerned with the pre-
paration of such compounds and with attempts to understand the 
reason for their activity, by probing their structures and the nature 
of bonding of the attached groups. Special techniques for handling 
these compounds in the absence of air and moisture are necessary. 
Inert atmosphere and vacuum handling of compounds is also essential 
in the preparation of complex hydrides of boron and aluminium. These 
hydrides are potent reducing agents, and have, in some cases, potential 
value as high energy fuels and moderators in nuclear reactors. 
New types of complex manganese compounds which may 
absorb various common gases are being prepared and their structure 
investigated by means of their antiferromagnetic properties. These 
measurements are being made on a Faraday balance constructed 
in the Department. It is hoped to extend this work to a study of 
microbiological oxidation of manganese compounds by living organisms. 
The photochemical isomerization of benzene derivatives 
led to compounds with structures previously thought unlikely. 
Current work deals with the irradiation of diazabenzenes which 
may also isomerize to give novel compounds. The work will add to 
our knowledge about the behaviour of organic substances in sun-
light. 
MOLECULES - The diffraction of X-rays and neutrons gives 
patterns which can be analysed to yield information about the 
crystal structures of solids. The crystal structure of DDT has 
recently been solved in this way in the Chemistry Department and 
structures of other biologically active molecules, such as analgesics, 
are in the process of solution. These studies may throw some light 
on the biological mode of action of these materials. 
The techniques of infrared and Raman spectroscopy are 
used by several groups of chemists to obtain information about 
the forces holding atoms together in molecules and the relative 
positions of the nuclei. Some applications have been in elucidation 
of the chain orientation in polymers and in the understanding of 
the method of interaction between organic groups and transition 
metals. 
Using a technique called circular dichroism it is possible to 
establish the configurations of compounds which can exist in two 
non-superimposable mirror image forms (or isomers). These studies 
have considerable biological implications. At present the hypothesis 
that the difference in the activities of the mirror image isomers 
of adrenahne is dependent not only on their structures and on 
the structure of the site of action, but also on the structure of the 
environment, is being tested. In separate but related studies, 
mathematical calculations have been made in an effort to understand 
better the preferred conformation of various inorganic molecules. 
..
X-R Crystallography (Dr. C.H.L. Kennard, Chemistry Department).
Right: At low temperatures, there is reduced electron movement, and
superior molecular structural information is consequently
available. In some cases, phase changes might also occur. Here,
Rodney Secoombe of the Department of Chemistry is making
some final adjustments to a Stoe integrating
Weissenberg camera. With this equipment, he can collect data at
liquid nitrogen temperatures. This low temperature
attachment was bought with funds given to the University by
Murphyores Pty. Ltd.
Below: A typical "Weissenberg" photograph. Each spot represents
a set of planes through a crystal. The intensity
of the spot is a function of the structure along that plane.
\
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CHEMICAL REACTIONS — Several groups are studying the pathways 
by which chemical reactions take place. In organometallic chemistry 
this is often done by replacing hydrogen atoms in the molecule by 
deuterium, and by using the techniques of nuclear magnetic resonance, 
which is a means of probing electron densities around the nuclei of 
atoms, to follow rearrangements and rates of reaction. 
Radioactive isotopes can also be usefully applied in this field; 
such measurements not only give information of the reaction route but 
also test the present theoretical postulates about reaction intermediates 
and their energy. High resolution mass spectrometers and radio-isotope 
counting equipment are employed. 
Mass spectrometric work has also allowed a better under-
standing of the rearrangements of a complex negative ion of cobalt in 
water by means of appropriate labelling of the oxygen atoms in the 
molecule. The volatilization of simple compounds such as anhydrous 
metal nitrates is giving useful information on the nature of the equilibria 
between solids and vapours. The extensive mass spectrometric facilities 
of the Department of Chemistry are again used in this study. 
Free radicals are important intermediates in many chemical 
reactions and are studied using the electron spin resonance technique. 
SOLIDS, LIQUIDS AND GASES - The peculiar properties of water 
and of solutions in water have been studied since the advent of chemistry 
but a complete explanation for all the properties have not yet been 
found. An understanding of these properties is of great importance to 
the studies of complex biological and physiological systems. 
Current investigations in the Chemistry Department include 
the role of the dissolved material in dilute aqueous solutions of typical 
non-electrolytes by studying thermodynamic changes calorimetrically 
and volume changes with a specially designed magnetic float. Measure-
ments of viscosity and of heats of solution of alcohols using a micro-
calorimeter have been made and the results used to test existing 
theories of solution. 
Monolayers of molecules of cetyl alcohol are used to reduce 
loss of water by evaporation from reservoirs but the usefulness of the 
method is limited by the slow rate of spreading the alcohol. 
Dr Barnes and co-workers in the Department of Chemistry have 
found an additive which increases this spreading rate ten times 
and are continuing to investigate the deleterious effect of 
contaminants on the water surface. Theoretical studies on the rate 
of permeation of water molecules through the monomolecular 
alcohol layer have allowed a better understanding of the process and 
could aid, significantly, our knowledge of the processes of material 
transport through various biological interfaces. 
Professor L.E. Lyons and his group are studying the long-
neglected area of the electrical properties of organic crystals and 
hope to make use of the light absorbed by these crystals to 
accomplish chemical reactions and to provide a source of electric 
current. Much practical and theoretical work has already been done 
in these systems which have as an interesting application the possible 
development of devices for converting light energy from the sun into 
a storable form. For his work in this field. Professor Lyons has 
received the H.G. Smith Medal for Chemistry and the Burfitt Medal 
and Prize. 
Dr G.C. Morris and co-workers in the Chemistry Department 
have made significant contributions in an allied field and are concerned 
with the mechanisms by which the energy associated with light 
absorption in organic crystals can be lost. The probability of the 
energy being released into a specific channel and the factors which 
affect this are comparatively unknown, but knowledge of the 
absorption characteristics and energy band structures of the 
crystals, obtained by reflectance spectroscopy at very low termper-
atures, have led to a partial understanding of processes such as 
energy trapping. The data obtained are a necessary prerequisite for 
the technological use of energy conversion devices and for under-
standing energy storage and conversion mechanisms in biological and 
physiological systems. 
The relationship between large scale mechanical properties 
of solids and the forces operating between their atomic components 
is being investigated in the Physics Department. The elastic pro-
perties of a solid are directly affected by these forces and values 
for both are being derived by a measurement of monochromatized 
x-rays on simple crystals. These methods are also being used to 
determine the actual structure of crystals. Thermal neutron scattering 
equipment at the Australian Institute of Nuclear Science and Engin-
eering is also being used in investigations on concepts of wave 
motion in crystals which become especially significant at transition 
temperatures, and which also contribute to the special properties of 
the materials. 
In the Physics Department, shifts of electro-magnetic micro-
wave spectral lines in gases at low pressure, have been observed at 
certain frequencies and are being used to derive information on 
molecular structure and behaviour. 
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A microwave circuit converted into stripline construction using 
photo-chemical etching with a solid state device as frequency 
source. This has been designed for operation with a Gunn 
oscillator at 10 GHz. Testing has shown that power 
output, frequency and stabiUty are satisfactory and these 
circuits are expected to be of considerable interest 
over the coming decade. 
(Professor M. Gunn, Department of Electrical Engineering.) 
A 330,000 volt isolating switch assembled for test 
in the High Voltage Laboratory area. 
Lightning impulse voltages up to 2,000,000 volts 
and power frequency voltages up to 
900,000 volts were required to verify its 
suitability for use in an Extra High Voltage 
power system. (Dr. M. Darveniza, 
Department of Electrical Engineering.) 
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POWER AND STRENGTH 
POWER GENERATION — Feasibility studies to determine the most 
economic energy source for conversion to at least 200 MW of electric 
power for north west Queensland are being conducted in the Department 
of Chemical Engineering. Results so far suggest that the most promising 
method would be the use of gas turbines based on natural gas piped 
from Central Australia. 
ELECTRIC TRANSMISSION LINES - Coaxial cable structures are of 
great importance in electrical engineering /or electronic communication 
and for the transmission of electrical power. Professor M. Gunn is 
investigating the possibility of reducing loss or attentuation as current 
passes along the cable by lining them with a dielectric material. 
Theoretical solutions for the propogation constant of such systems are 
being sought and precise measurements are being made on experimental 
systems which, for convenience, are in the frequency range 1 to 3GHz. 
The proposed cable structures, however, will have applications over a 
very much wider range of frequencies. Computer solutions so far 
suggest that reduced values of attenuation can be obtained for a 
cable with a dielectric coating on the outer conductor but that no 
such reduction is possible for a lining on the inner conductor. 
In investigations on the physical characteristics of electrical 
insulation materials to enumerate the fundamental processes in their 
electrical breakdown, data have been obtained oh the conductivity of 
treated hardwood poles to assess the electrical hazards associated with 
their use in supporting powerlines. 
Combined impulse-power frequency tests on polluted insulators 
have provided data on the degradation of strength resulting from the 
presence of pollutants, and preliminary studies have been made on the 
influence of contaminants on the electric strength of transformer oil. 
The development of techniques for lightning protection of power lines 
by improving analytical methods for the prediction of the lightning 
performance of various equipment has established the Department of 
Electrical Engineering of this University as a leader in this field and has 
resulted in the design of power lines less vulnerable to lightning. 
MICROELECTRONICS — In this decade microelectronic circuit 
technology is causing a revolution in the electronics industry com-
parable with the advent of transistors in the 1950's. The circuitry 
is developed by the infusion of impurities into silicon or other 
semiconductor wafers in very precise patterns to form transistors 
for the amplification of current, resistors for the control of 
current, and capacitors for energy storage. Thin film circuitry has 
also been developed by the evaporation and redeposition of metals 
and semiconductor. Basic governing equations have been developed, 
in the Department of Electrical Engineering, for the analysis of 
certain elements of this circuitry which will be correlated with 
experimentally manufactured devices. A semiconductor laboratory 
has been set up in the Department and it is hoped that this will 
be developed for the preparation of circuits and the construction 
of devices. 
While the microelectronics technology has been largely 
developed in the frequency range around 10 GHz, investigation of 
the properties and internal behaviour of semiconductors at 
microwave frequencies in the range 35-70 GHz have also been 
initiated and will contribute to the fundamental development of 
this new technology. 
The conversion of microwave circuits into stripline con-
struction with solid state frequency sources is also being invest-
igated. 
ELECTROMAGNETIC POLLUTION - Increasing incidence of 
unwanted electromagnetic interference which is causing concern in 
the technically advanced countries is being investigated and equip-
ment is being designed for the measurement of this radiation 
produced by industrial and consumer electrical apparatus. Particular 
attention is being given to the problem of radiation from microwave 
cooking ovens. 
Computer modelling of viscous flows; stratified flow over an idealised 
mountain range. (Dr. C.J. Apelt, Department of Civil 
Engineering.) 
Traffic Detection Device (Dr.G.F. Shannon, Depart-
ment of Electrical Engineering). 
Left: Inserting wire of inductive loops into 
groove cut in roadway. 
5etow.Four inductive loop traffic detectors 
in a roadway. 
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COMPUTER AIDED DESIGN - The co-ordination of all computer 
aided design work will eventually produce a systematised and powerful 
design facility in this University. A unified facility is being provided in 
the Department of Electrical Engineering, with programs to cover all 
phases of electronic circuit design and analysis, which will benefit the 
research and education of all staff and students. Powerful programmes 
from other institutions have also been collected and modified to con-
tribute to this facility. Generalised programmes computing frequency 
and transient response and other properties of non-linear and distributed 
networks are being developed, synthesis methods have been automated 
and optimization techniques have been applied. Reduction has thus 
been effected in the number, storage and computer time required for 
these analyses. 
Computer programmes are being developed for the analysis of 
particular aerial structures. At present, development of reduced size 
log-periodic antennas for the VHF band and the development of 
reduced size broadcast band monopoles using end loading techniques 
are being investigated. Measurements on scale models of aerials 
designed by means of these computer programmes will be made to check 
the theoretical results. 
A system design for a high quality audio Pulse Code Modulation 
system suitable for broadcast relays is being sought in the Department 
of Electrical Engineering and will be constructed and tested. The most 
economic system for adequate performance will be recommended to 
the Australian Post Office in connection with the gradual conversion 
of the telephone system to PCM system. 
In the Department of Mechanical Engineering the conditions 
operating at all stages of the sugar milling process have been invest-
igated and a computer programme has been developed for its 
optimisation. Techniques are now being sought to optimise the prepar-
ation or shredding of the cane before it is fed to the mill so that 
maximum efficiency in juice extraction can be obtained. An experi-
mental hammer mill rotating at up to 1,700 rpm is being studied With 
high speed photography at 3,000 frames per second to indicate how 
vibration in factory sized hammers can be avoided. 
CONTROL SYSTEMS — Adaptive control systems require means of 
measuring their own performance and changing a parameter to 
maintain an optimal performance and are particularly useful in aircraft 
guidance and power-house boiler systems. In the Department of 
Mechanical Engineering, a high performance hydraulic vibrating 
table has been constructed to permit the study of characteristics 
of an adaptive system. The parameters of this system that can 
be subjected to large changes are oil temperature, mass of table, and 
spectrum of the input signal. The vibrating table will also be used 
to calibrate accelerometers and other transducers. Very specific con-
clusions have been reached regarding the optimum performance 
criteria for use in an adaptive circuit; and amplitude characteristics 
as well as the spectrum of a signal have been shown to be 
important in determining the rate at which a system can adapt. 
For studies in chemical process control and in optimization 
of process conditions the Department of Chemical Engineering is 
using a general purpose electronic analogue computer with digital 
logic control. 
In the Department of Electrical Engineering a primitive 
working model of a control system to make use of the naturally 
occurring electrical signals in the body for the operation of 
artificial limbs has been developed. A linear motor and control 
system to control the supply of energy to the motor and so 
control its speed is also being designed in this Department by 
experimental and theoretical methods. 
A unit for the instantaneous monitoring of the mineral 
content in a continuous flow of ore is being developed in the 
Department of Mining and Metallurgical Engineering. It uses isotope 
fluorescence and is an important step towards the automatic control 
of mineral concentration processes. 
The prototype of a satisfactory traffic detector for use in 
traffic control systems has been developed in the Department of 
Electrical Engineering. 
In the Mathematics Department a small seminar group is 
studying the more abstract and mathematical properties of control 
systems in general. 
General view of a test to failure of a steel roof member. The large white member is 16" deep and 30 ft. long. 
It is being loaded vertically at its ends, and is supported 5 ft. from the ends. It also receives some support 
from light transverse members called purlins. In a complete structure these members would support the roof cladding. 
It itiay be observed that the large member has twisted (beam buckling), and the effectiveness of the purlins in preventing 
this action is being investigated. The project is sponsored by R & N. Statham Ltd. (Professor C. O'Connor, Department of Civil Engineering.) 
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SIGNAL PROCESSING AND MODELLING - The behaviour of a 
system may be predicted by measurement of the response to the 
application of a measured stimulus. In the Department of Chemical 
Engineering mathematical methods are being developed to treat 
measured stimuli and responses in order to characterise the system 
being investigated. Several new methods have been found successful for 
application to highly damped linear systems. 
Electronic signal processing methods for the construction of 
images of objects from the sound waves reflected from them are also 
being sought in the Department of Electrical Engineering. Apparatus 
for the transmission and reception of the sound waves is at present 
being constructed and, although the information regarding target shape 
will be derived by computation from the received signal, it is hoped to 
develop a mechanism for the direct formation of images of the target 
in due course. This work will be especially useful for investigation of 
those targets, such as organs in the human body, which are usually 
impossible to see. Basic investigations in the field of Coding Theory to 
obtain fast and accurate transmission of information by casting the 
mode of representation of information into special formats which are 
known to be efficient information carriers is also proceeding, and 
several new results on error correcting codes have been developed. 
Computer modeling of viscous fluid flow incorporating density 
stratification is being developed in the Department of Civil Engineering. 
The computer output is graphical, and can be converted into movie 
film for study. 
FLUID DYNAMICS — Numerical methods originally used by structural 
analysts are now being developed in the Department of Civil Engin-
eering for problems of two and three dimensional free surface and 
stratified viscous fluid flows and seepage. A programme to analyse 
seepage flow through earth dams and embankments is already being 
used by engineers of the Irrigation and Water Supply Commission and 
more advanced programmes are to be developed relevant to estuarine 
and atmospheric flows. 
Dr K.J. Bullock of the Department of Mechanical Engineering 
is analysing the structure of turbulence in boundary layers and 
circular ducts and is relating this to the mechanism' of heat transfer. 
This enquiry began in 1964, and is the subject of a contract with the 
Australian Atomic Energy Commission, to improve the mechanism of 
heat exchange with a minimum increase in pressure loss, for use in 
systems requiring very specific heat transfer rates, such as the base 
load of a nuclear generator. Velocity components in three directions 
and temperature are measured by the amount of current required to main-
tain a constant temperature in the 1/10,000 inch diameter elements of 
a hot-wire anemometer. 
The elucidation of the characteristics of this type of 
turbulence will enable reduction or promotion of appropriate 
aspects of the mechanism to ensure its optimal use in many situations, 
such as aircraft wings, air conditiong ducts, and in heat exchange 
systems. 
Linear and non-linear problems in viscous fluid flow, heat 
convection, surface waves, physiological flows and elasticity are 
being studied by applied mathematicians in the Department of 
Mathematics. Many of these problems are relevant to heat transfer 
and fluid dynamics and concern the notion of forced convection in 
which, for example, heat is carried by the movement of a fluid. 
They can be presented as integral equations or partial differential 
equations and they are being solved by applying new techniques 
to the hitherto unsolveable equations. 
An investigation on unsteady viscous flow, especially in 
regard to the interaction between diffusion and convection in 
various physical quantities has been started, and solutions for the 
effects of pre-heating of the incoming fluid on heat transfer in 
laminar flow are being found, using analytic expansions and 
numerical computations. 
Solutions for perturbation problems in fluid dynamics in 
respect of wakes and jets are being sought by matching approxim-
ating expansions for singular and nonsingular flow regimes 
wherever they overlap and at large distances from a suitable 
origin. 
In the Department of Chemical Engineering, hot wire 
anemometery is used for the measurement of velocities and high 
speed cinephotography is used for measuring shape, in investigations 
on the physics and applications of the process known as fluidisation, 
commonly used in mineral and chemical processing, where fluid is 
passed up through granular material until the particles are supported 
by the fluid. 
"Coulter Counter", used to measure the size 
distribution of crystals produced in 
crystallisation experiments. Electron 
micrographs of aluminium trihydroxide, A1(0H)3, 
particles are shown demonstrating the 
pseudo-hexagonal structure of a particle of 
0.002 mm; and structural hexagonal plates in a 
particle of 0.005 mm. Dr. E. White, 
Department of Chemical Engineering.) 
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The forces exerted on various hydrauhc structures and the 
dynamic processes which give rise to these forces are being 
investigated in the Department of Civil Engineering, using scale 
models. Principles developed in this programme have been applied 
to the design of those bridge piers built in Queensland since 
1964 and have earned for Dr C. Apelt the R.W. Chapman Medal, 
awarded by the Austrahan Institute of Engineers, for the most 
significant contribution in the field of structures. 
Similarity laws are also being determined in the Department 
of Civil Engineering for moveable bed scale models in which crushed 
coal is used to represent sand moving under the influence of waves 
and tides. Laws so developed will be confirmed using field measure-
ments from southern Queensland beaches. Wave generated currents in 
the vicinity of harbours, headlands and breakwaters are also being 
studied in this Department using three dimensional models and electronic 
wave height meters. These studies will help in predicting possible silt-
ation in harbours and in explaining the formation of certain coastal 
features. 
MINERAL ORE — The optimization of the process of diamond 
drilling, so extensively used in minerals exploration, is being sought by 
applying corrections for effects of wear to a system with independent 
variables of thrust, water flow and pressure and rotary speed and 
dependant variables of penetration and torque. 
In the Department of Mining and Metallurgical Engineering, 
large scale and model tests are being conducted to assess and improve 
the efficiency of rock breakage by explosives. Models of mining 
systems using glass beads and crushed rock particles to simulate broken 
ore are also being used in this Department to develop mathematical 
equations to describe the flow of ore in relation to the mine plan. 
Mine design can thus be optimised for sublevel caving mineral ex-
traction which is important for the economical treatment of low grade 
ores. 
CRYSTALLISATION - In the Department of Mining and Metallurgical 
Engineering, solidification of undercooled metals at temperatures far 
below their freezing points has been achieved by a slagging process 
which removed potential nuclei. Following earlier observations of the 
far-reaching changes in the microstructure of cast iron that can be 
effected by minute variations in the sulphur or oxygen content, micro-
structural variations resulting from changes in freezing conditions in 
various alloys of aluminium, iron and tin are being observed. The 
broad objective is to control crystal growth so that configurations 
develop which confer, on the solid metal, special properties as 
foundry alloys or as industrial material of improved quality. 
The best combination of heat input and arc travel speed 
to be used in welding aluminium alloys by new inert gas welding 
processes are being investigated in the Department of Mining and 
Metallurgical Engineering. High speed photography has been used to 
study the freezing behaviour of the liquid weld puddle; and the 
fusion zone structures and properties have been examined by 
conventional metallographic, analytical and mechanical testing 
methods. The relationship of defects and weld properties to the 
macro- and microstructure in the fusion zone and the welding 
techniques have been determined, in many cases, to estabhsh 
standards for specific alloys. 
Above: The orientation and growth of dendrites, multibranched 
fern-like crystals, in undercooled tin bronze are being 
observed by light and electron microscopy, and x-ray and electron 
diffraction. The undercooling technique is being 
applied, together with a variety of other freezing conditions, in studying 
the microstructures of a number of eutectic alloys, including 
aluminium-silicon and aluminium-iron. (Dr. L.M. Hogan, D.C. Jenkinson, 
CM. Adam, Department of Mining and Metallurgical Engineering.) 
Left: Quenched solid-liquid interface in Al-Si eutectic alloy directionally 
frozen at 11.8 microns/Sec. Freezing direction left to right. xl20. 
Middle: Detail from solid-liquid interface. x400. 
Right: Transmission electron micrograph. x40,000. 
Transverse section of AlgFe rods 
in an aluminium matrix produced by a eutectic transformation 
of Al-2% Fe liquid. Gliding dislocations in the 
aluminium matrix are generated and absorbed at the Al-Alg Fe interface. 
Below left: Helium gas bubbles in irradiated aluminium - lithium alloy. 
The major portion of the photograph shows a grain 
boundary which contains gas bubbles. x80,000. (Dr. Ian Smith, 
Department of Mining and Metallugical Engineering. ) 
Below right: Fluorescent marker shows how coke is distributed in this 
model of a lead blast furnace at Mount Isa. 
(Mr. J.G. Job, Department of Chemical Engineering.) 
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In the Department of Civil Engineering, Professor C. O'Connor 
is examining the mechanisms of brittle fracture in structural steel 
by theoretical computation and by large scale experimental tests 
in which special straining frames with capacities of 15,000 and 
50,000 lb f. will be used. Large scale tests have also been 
conducted on the bracing of steel frames in connection with 
building techniques. 
Experimental testing of tubular concrete members under 
torsion has also been conducted and theoretical description of 
their behaviour is being developed. 
A number of materials which are used in nuclear reactors 
are subject to reactions involving the capture of neutrons and 
subsequent production of gas atoms which, at high temperatures, 
congregate to form bubbles in the parent matrix and effect 
dramatic changes and often mechanical failure on the material; thus 
limiting the life of nuclear reactor fuel elements and structural 
materials. Efforts are therefore being made in the Department of 
Mining and Metallurgical Engineering to identify the factors controlling 
bubble nucleation and growth and some success has been achieved 
using' analogue systems of aluminium, magnesium or copper, doped 
with boron or lithium. 
Investigations are proceeding to develop a cheap iron base 
alloy with a body centred cubic matrix strengthened by particles 
which bear a cube-cube relationship, to confer a high "creep" 
resistance at high and intermediate temperatures and to replace 
iron alloys of nickel which, due to their nickel content, are 
expensive. Fe-Si-Ti alloys with tensile yield strengths of 75 tons per sq. 
in. have been obtained, but they lack ductility and are thus unsuitable 
for commercial use. 
The factors affecting the crystallisation of materials from 
solution are being studied in the Department of Chemical Engineering. 
Subsequent computer simulation of a crystallizer will allow the size, 
shape and quantities of the crystal recovered to be predicted. 
In the Department of Dentistry increases in the strength of 
dental porcelains by ion transfer techniques are being sought. 
SOIL MECHANICS - In the Department of Civil Engineering, 
attention has been given to the use that could be made of the peak 
strength that soils develop at low moisture content in road or farm dam 
design. Correlation of clay activity and moisture content for peak 
strength has been established for certain soils, and various methods of 
compaction are being investigated. 
Safe and economical slope designs for motorways, dams and 
open cuts in southern Queensland are being investigated in the 
Department of Civil Engineering by analysis of landslides and by lab-
oratory and field testing of soils and coastal sediments. 
TRACTOR STABILITY — Research on problems associated with 
agricultural tractors was first conducted in the Department of 
Mechanical Engineering in 1964 by a member of the staff who had 
been a tractor driver. By experiments with a vehicle equipped for 
normal and remote control operation,efforts are continuing to 
identify those factors of a tractor's design which influence its response 
to steering manoeuvres, and to assess their influence in various 
circumstances, including complete overturning. The analysis of these 
characteristics will make it possible to predict stability under a wide 
range of conditions; and to improve stability so that tractors may be 
driven under more extreme conditions than are at present possible 
with safety. 
Above: A test run on the Atlas CH4 mass spectrometer. A mass 
spectrometer, based on the deflection of charged 
gaseous molecules by electric or magnetic fields was first used 
commercially in the U.S.A. in 1943, although these machines were not 
generally available in Universities until the 1960's. Associate Professor Lauder 
of the Chemistry Department directed the construction of an 
isotope-ratio mass spectrometer in 1953-55 and it has been in use since then. 
Subsequent grants from various sources 
have vastly increased the University's capacity 
in this regard. (Professor I. Lauder, Mr. Carl Towler and Mr. G. Kerven.) 
Right: The Cambridge-Stereoscan Electron Miscroscope has 
a higher resolution than the conventional 
stereoscopic light microscope and a depth of field some 
hundreds of times greater than an optical 
microscope that is capable of the same magnification. It, 
therefore, provides a technique for three 
dimensional examination of structures for which previously 
only reconstruction of thin sections was possible. 
The instrument is part of the equipment of the Electron 
Microscope Centre which provides a service 
in electron microscopy for the University, and performs 
all necessary operations from specimen 
preparation to final micrographs. 
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METABOLISM 
ENZYMES — Certain large protein molecules catalyse, or accelerate, 
the chemical reactions which constitute the metabolic processes 
sustaining living organisms. They are known as enzymes. 
In the Biochemistry Department a number of enzyme systems 
are being investigated to elucidate the structure of the molecules 
involved, to determine the chemical properties responsible for their 
observed behaviour and to explain the biological significance of their 
reactions in terms of their role in the control of metabolic processes. 
INHERITANCE — The information for the synthesis of proteins is 
carried on the DNA molecules in the cell nucleus and forms the 
basis of inheritance of every living cell. Mechanisms whereby this 
information is transferred from the nuclear store to the cytoplasmic 
site of synthesis and factors affecting these mechanisms during growth 
have been identified in the Department of Biochemistry. 
The manner in which changes of tissue identity during growth 
and maturation involve differential gene function is also being demon-
strated, in the Department of Biochemistry, by analysis of the 
constituent enzyme proteins in iso-enzyme systems of early mouse 
embryos. 
In the Department of Anatomy, quantitative studies on methae-
moglobin reductase, an enzyme present in the red blood cells of 
individuals, families and races, are being pursued to detect the various 
genetically determined polymorphic forms of this enzyme that 
contribute to man's biochemical individuality. Special family studies 
are in progress to determine the behaviour and the pattern of inheritance 
of a rare variant which appears to be affected by only a few genes. 
The milk proteins of mares and sows are similarly being invest-
igated by immunological and chemical methods in the Department of 
Veterinary Preventive Medicine. 
CELL CHANGES — It has been suggested that the observed release of 
enzymes from incubated tumour and other cells is involved in the 
invasion of host tissues. However, it is generally thought that cell 
membranes are impermeable to proteins and therefore this release is 
probably not a normal property of the cells. Cell membrane perme-
ability and other cell surface phenomena are being investigated in 
the Biochemistry Department by a technique involving the isolation 
of the cell membrance from its enclosed cytoplasm. 
The effects of a number of cytotoxic agents on the structure 
and function of salivary glands are being observed in the Department 
of Dentistry to determine reasons for reduction in their secretory 
activity. Radioactive isotopes of a variety of amino acids will also 
be used to study the impediments to protein synthesis caused by 
therapeutic x-radiation as well as by immuno suppressive drugs. 
In the same Department damage to cellular structures in bone and 
oral tissues resulting from radiotherapy is being studied in rats 
and will be related to changes in activity of the cells concerned. 
In the Department of Botany, Dr and Mrs R.F.M. 
Van Steveninck have evidence that messenger — RNA and protein 
synthesis play an important role in the development of a salt-
accumulating capacity which accompanies "aging" of plant storage 
tissues such as beetroot. Changes in the fine structure of 
parenchymatic cells, particularly a dramatic increase in the length 
of membranes of the endoplasmic reticulum and the development 
of crystalloid protein bodies in it accompany the salt accumulating 
capacity. These changes can be initiated artificially by arresting 
the development processes of the cell by the application of 
hormones. Changes in the structural stabihty of cell mitachondria 
have also been observed during this process. Relative quantities of 
salt present in the various compartments of the cells, such as the 
endoplasmic reticulum, mitochondria, chloroplasts, cytoplasm and 
vacuoles, are being determined by electron microscopy. 
Investigations are also proceeding on the role of lipid 
globules in the chloroplasts of leaf cells. Preliminary observations 
have indicated that these globules may be involved in the conversion 
of photosynthetic products into starch. 
REPRODUCTION - In the Department of Physiology, Dr A.W. 
Blackshaw has demonstrated the response of spermatogenic tissue 
Investigations on Uric Acid MetaboUsm, (Dr. B.T. Emmerson, 
Department of Medicine, Princess Alexandra Hospital). 
Right: Adjustment of urine flow on to a resin column 
during absorption of uric acid. 
Below: Liquid scintillation counting. 
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to injury and has shown some of the changes in sperm formation result-
ing from hormones, heat and toxins. The technique developed, including 
quantitative histology of the testis and enzyme histochemistry, will be 
used in screening artificial spermatogenic compounds. 
In the Department of Obstetrics and Gynaecology, data on the 
concentration of oxytocinase in the plasma is being related to patients 
with a variety of symptoms to indicate its use as an index of placental 
function. 
In the Department of Medicine, the increase of ironbinding 
proteins associated with a regular intake of oral contraceptive pills has 
been related to their oestrogen content. Progesterone does not have 
the same effect and is therefore being evaluated as an alternative ingred-
ient. 
Side effects associated with a sequential type of oral contra-
ceptive are being assessed in the University Health Service as part of an 
Australia-wide survey. 
HORMONES — In the Department of Anatomy experiments are 
proceeding to determine the mechanism by which the pituitary gland 
affects skin development in chick embryos. Investigation of the 
enzymes involved has indicated that they are affected by pituitary 
hormones, probably mediated in part by stimulation of the thyroid 
gland. If the enzymes and hormones concerned can be identified they 
will provide a more accurate means of studying the effects of hormonal 
action on the skin than the morphological criteria at present available. 
Dr H.M. Lloyd of the Department of Medicine is inducing 
pituitary gland tumours in rats by administration of massive doses of 
oestrogen and is investigating relationships between hormone secretion 
and proliferation in the gland, in order to contribute to an under-
standing of human pituitary tumours and hormone-secreting malignant 
tumours. It has been found that early rises in the rate of cell division, 
induced in the pituitary by oestrogen, precede increased secretion of 
pituitary growth hormone; but that subsequent increases in cell 
division may be dependent upon the increased secretory activity. 
A joint project from the Departments of Physiology and Bio-
chemistry is concerned with the structure, physiological role, and 
mechanism of action of a small peptide molecule, probably a hormone, 
manufactured in the hypothalamic region of the ox brain. The 
molecule consists of 4 different amino-acids and is a potent stimulant of 
smooth muscle. Further study is expected to reveal its importance in 
the body, especially in relation to the process of labour. 
The mechanism of iodide release from the thyroid by 
thyroid stimulating hormone and long acting thyroid stimulator is 
being studied in the Department of Physiology by assessment of 
radioactive iodine release and by the use of drugs to block the 
transport of some components across cell membranes. 
BLOOD — In the Department of Medicine a contribution to the 
understanding of iron metaboHsm is being made by observations on 
the size, shape, membrane function and life span of red blood cells. 
The metabolic activity of the cell membrane in response to meta-
bolites that accumulate in the blood in jaundice is being determined 
by radio-isotope methods and correlated with the size of the spleen 
and degree of blood accumulation in that organ. The causes and 
mechanism of excessive breakdown of red cells that occur in liver 
disease to cause anaemia can thus be assessed. It has been found 
that sometimes distorted red cells removed by the spleen are 
associated with abnormal levels of fats in the blood. In other 
patients anaemia is caused by an over active defence system in which 
relatively normal cells are destroyed. These studies again emphasise 
the necessity of basing therapeutic measures on the causative 
mechanism rather than on the observed symptoms. 
Similarly, work from the Department of Surgery has shown 
that high methaemalbumin levels in the plasma are indicative not 
only of haemorrhagic pancreatitis but also accompany gastro-
intestinal bleeding and severe trauma. 
Blood coagulation, red cell breakdown and increases in 
plasma lipids also accompany certain cases of shock. It has been 
found that these responses are accentuated by stimulation of 
adrenergic receptor sites which also increases the consumption of 
plasma clotting agencies during an episode of systemic clotting. 
These studies are proceeding, in the Department of Medicine, by 
observation on the effects of adrenergic blocking agents following 
intravenous infusion of rabbits with thrombin, to induce 
disseminated intravascular clotting. Surveys of a variety of 
uncommon or rare diseases, including cases of acute and chronic 
renal failure, in which these symptoms occur, are also proceeding. 
The effects of splenectomy and the presence of anticoagulants are 
also being observed to elucidate the mechanism of red cell break-
down associated with disseminated intravascular coagulation and to 
develop treatments for the management of patients with renal failure, 
shock and other medical emergencies. 
Investigations on control of biting midges ("sandflies"), (Dr. E. Reye, Department of Entomology). 
Above: Traps to sample the intertidal area. 
Right: Control ponding by a tide trap to prevent exposure of intertidal surface. 
Middle: Application of bitumen to intertidal breeding areas in mangrove swamps. 
Below left: Eradication by fogging with pyretrum piperonyl butoxide. 
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BLOOD CIRCULATION - X-ray motion pictures can be taken of heart 
action by injecting an aqueous radio-opaque material into one of the 
cardiac chambers or one of the great vessels. In the Department of 
Surgery, Dr J.H. Hood is investigating those technical aspects of 
the filmed reproduction of movement that influence the accuracy of 
the information transmitted. Electrocardiograph records of experimental 
animals, filmed from an oscilloscope and modulated in the same way 
as an X-ray film of their heart action, have shown that false impressions 
of the movement are given by the film; and that objective interpret-
ation of motion pictures is limited by the extent to which the event is 
fragmented and distorted by the operation of the camera and the 
projector. Techniques to improve the reliability of these records, to 
fulfil their wide application in the diagnosis of heart disease, are 
being developed. 
Variations in cardiac output and stroke/volume changes in 
pregnancy, labour and puerpeium are being studied in the Department 
of Obstetrics and Gynaecology to determine the period of maximum 
stress and so contribute to the management of pregnant cardiac 
patients. 
In investigations, in the Physiology Department, on causes 
of inflammation and on appropriate drugs for its treatment, the action 
of polypeptides on peripheral blood vessels is being studied by 
observing their effects on capillary leakage in rat skin and their effects 
on vascular smooth muscle. Some of these molecules are released from 
plasma proteins and some directly from the living cell. It has been 
found that they are most usefully identified according to the particular 
types of blood vessel they initially affect. 
In the Department of Mathematics, principles of fluid dynamics, 
elasticity and reaction kinetics have been applied to phenomena such 
as apparent viscosity, pressure flow relations, mass transport and red 
cell behaviour in experimental animals. Theoretical expression of the 
basic mechanics of blood flow in very small vessels, in respect of auto-
regulation, non-uniform perfusion, high capillary pressure gradients and 
the role of lubrication in red cell motion has thus been developed. 
The extent to which diffusion of substances such as 
cholesterol to and from arterial walls in any region is affected by 
the mechanics of blood flow has also been studied. Lesions occur in 
regions where there is relatively low velocity gradient and it appears 
that natural cholesterol levels in the arterial wall depend on their 
manufacture "in situ" rather than by diffusion from cholesterol 
in the diet. Exercise, low blood pressure, or any other activity that 
facilitates the movement of cholesterol from the artery wall there-
fore appears to be more important than the actual blood cholesterol 
level in determining the incidence of arteriosclerosis and related 
diseases. 
Mathematical computation of wall shear rates in the aorta 
have shown them to decrease peripherally and to be dependent on 
the degree of pulsatility of the flow. 
KIDNEY FUNCTION - Dr R.B. Cross, of the Department of 
Physiology, is continuing his work on the control of urine concen-
tration. He has shown, by observations on radioactive isotopes in 
perfused rat kidneys, that anti-diuretic hormone, vasopressin, alters 
the regional blood flow through the kidney by decreasing the rate 
of flow through the renal papillae. 
He is also examining the renal conservation mechanisms 
which operate in sheep experiencing drought. These studies will 
contribute to an understanding of the renal mechanism whereby 
mammals can maintain a normal concentration of electrolytes in 
body fluids, despite variations in intake. It has been shown that 
potassium ion concentration is maintained within normal limits in 
the blood by excretion and by shifting of the ion into cells when 
excessive intake occurs. It has also been shown that the sheep 
excretes very little urea during protein starvation, as it is collected 
from the blood by the parotid gland and secreted into the gut 
where, by bacterial action, amino acids are produced. A similar 
mechanism may exist in protein starved human beings. 
In the Department of Veterinary Chnical Studies the water 
and electrolyte balance in sheep and cattle is being investigated 
under normal and drought conditions, and where disease of the 
kidney and gastro-intestinal tract exists. The clinical treatment of 
disorders and the effect of diuretics on regulatory mechanisms is 
being studied. 
Evidence of the importance of dietary salt in blood 
pressure control was first obtained in 1898. Techniques for measure-
ment of the hormones involved with salt retention (aldosterone) and 
regulation (renin-angiostensin) have recently become available, and are 
being used to define their importance in blood pressure control relative 
to dietary salt and salt handling by the kidney. The role of these 
hormones is being studied in the Department of Medicine in hyper-
tensive and normal patients, and in patients with rare kidney abnormalities 
leading to excessive salt retention or loss. Appropriate treatments for the 
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various causes of hypertension are being developed accordingly. Diagnosis 
of cases of hypertension due to narrowing of the renal artery and to 
aldersterone secreting tumours, both of which can be surgically treated, 
has been especially successful. 
In investigations from the Department of Medicine, it has been 
shown that diet may contribute to the high serum uric acid in patients 
with gout; and that although uric acid production is not affected by 
alcohol, uric acid excretion is. Another cause of gout is a genetically 
determined absence of enzymes involved with uric acid metabolism. 
Gout following childhood exposure to lead paint is much less common 
in Queensland than formerly. This work has demonstrated that an 
understanding of the mechanism producing the high serum uric acid is 
essential in determining appropriate therapy. 
MOVEMENT — The relationship between muscle contraction and intra-
cellular electrolyte content is being investigated in the Physiology 
Department by accurate determinations of intra and extracellular elec-
trolytes by flame photometry and atomic absorption spectroscopy 
and by "washout" and "uptake" studies of certain radioactive isotopes. 
Strain gauge recording of isometric contraction of isolated muscle 
strips from many sources is proceeding and a neurophysiology laboratory 
has been set up for microelectrode determination of cell membrane 
action potentials. 
In the Department of Veterinary Anatomy, the synovial 
joints of animals are being studied to establish the role of their 
components,contributing to an efficiency thought to be far in excess 
of any man-made system of bearings. The fat pads of large reptihan or 
mammalian joints have been subjected to special investigations to 
determine their function. 
Studies of optimal working postures are continuing,in the 
Department of Physiology, to measure body movements in 3 dimen-
sions and to determine their effects on the well being of the operator. 
NERVOUS SYSTEM - The factors controlling glycolysis in the 
brain are being investigated in the Department of Biochemistry. The 
effects of varying the composition of the inspired air on the meta-
bolism of the brain are also being studied to determine the bio-
chemical agent that is directly affected by lack of oxygen. The 
metabolism of anti-depressant drugs is also being investigated. 
Microspectrophotometric methods have been developed in 
the Department of Medicine to measure the concentration of 5 
different oxidative enzymes in individual neurones. These measure-
ments determine a neurone's capacity to obtain energy by oxidation 
and thus indicate its ability to function. The investigation has been 
extended to fresh brain sections in which it may be possible to relate 
low values in oxidative potential to the susceptibility to damage 
demonstrated by certain parts of the brain, especially when the local 
blood supply is impaired. In this way it may be possible, later, 
to correlate age and enzyme concentration in various parts of the 
human brain and to relate these to intellectual changes associated 
with age, to indicate whether or not the aging process is accompanied 
by a failure in the energy capacity of cortical neurones. Enzyme 
concentrations in various types of neurones will also be determined 
to obtain information on fundamental patterns of enzyme activity 
in the chemical architecture of the brain. 
Theories on the electrochemical conduction of the 
nervous impulse along nerve fibres and across synapses are being 
developed in the Department of Mathematics. 
Nerve Growth Factor, (NGF), stored in the submaxillary 
gland of a wide range of animals, not only initiates growth of neurones 
of the sympathetic and sensory nervous systems but also maintains 
them in a healthy condition. Removal of the effects of NGF by 
administration of the anti-serum results in atrophy of sympathetic 
neurons and thus immunosympathetomised mice have been pro-
duced by immunisation soon after birth. In the Department of 
Anatomy attempts are being made to inhibit growth and effect 
atrophy of the sensory neurons in foetal rats to produce immuno-
sensorectomised animals. The removal of the sensory system in this 
way would provide a most useful experimental technique for its study. 
Attempts are also being made to identify different nerve cells by their 
response to NGF antiserum. 
PSYCHO-PHYSIOLOGY - In the Department of Physiology the 
weights of pineal, pituitary and adrenal glands and of specific brain areas, 
together with their acetylcholinesterase and cholinesterase levels, have 
been measured to indicate an increase in brain size and activity in rats 
that can be correlated with behavioural responses measuring anxiety and 
intelligence in situations of increasing environmental complexity. Further 
investigations on the structural and functional brain modifications resulting 
from modified environmental condifions of either increasing complexity 
or isolation are continuing. 
Above: An isolated barnacle muscle preparation responds by 
twitching to an electric stimulus 
applied every 8 seconds. The addition of catfish toxin to 
the medium in which the preparation is 
suspended causes a persisting contraction and the muscle 
ceases to respond to the continuing electric stimuli. 
(Dr. Ann Cameron, Zoology Department.) 
Right: Scatophagid fishes, Selenotoca multifasciata 
(stripes) and Scatophagus argus (spots), in 
which venom glands were discovered by Cameron and 
Endean. It was not known previously that venom glands 
occurred in this family (Scatophagidae). 
(Dr. Ann Cameron, Zoology Department.) 
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IMMUNITY, DRUGS AND REPAIR 
IMMUNOLOGY — Formation of antibodies for the defence of any living 
cell is stimulated by the antigens associated with the cell wall of foreign 
cells, against which immunity or protection is required. 
Highly inbred laboratory animals and cell culture techniques are 
being used, in the Department of Microbiology, to provide controlled 
situations for the investigation of the antigens associated with chemically 
induced tumours; and the immune responses induced by experimental 
excision and transplantation of these tumours into host animals. A tech-
nique for the identification of cytotoxic antitumour antibodies, using a 
radioactive isotope to indicate cell damage, has also been developed. 
The thymus gland has been found important in the development 
of immune reactions in growing animals. From experiments at present 
being conducted in the Department of Veterinary Clinical Studies, it is 
apparent that in sheep subjected to in-utero thymectomy, the relation-
ship of the thymus to the immunological development of the animal is 
not so clear-cut as previously indicated by experiments on inbred lab-
oratory animals. 
Since the introduction of immunisation against diptheria about 
30 years ago it had virtually disappeared in the Australian community. 
Recently there have been isolated, although small, outbreaks and the 
bacterium responsible for the disease is increasingly isolated from throat 
swabs. Skin tests on the student population of the University of 
Queensland are being conducted by the University Health Service to 
determine levels of persisting immunity. Blood samples have also been 
collected for estimations of the level of antibodies present in the serum. 
PARASITES — Members of the Department of Parasitology are con-
cerned with the mutual metabolic relationships of the host and a wide 
variety of parasites found in animals, including man. 
The immune reaction developed in the host animal in response 
to a parasitic infection is being studied. Specific antigenic substances 
associated with nematode parasites are also being sought to produce 
immunity in animals susceptible to infestation with these parasites. 
Studies are also proceeding to elucidate the ways in which parasites 
are affected by the immune reaction of the host. Investigations have 
been started on the pathology of a liver parasite infection (Capiilaria 
hepatica); the behaviour of the parasite and the reaction following 
treatment with various drugs will be studied to determine the effects 
of the host on the longevity of the parasite. 
Surveys have been conducted on the numbers of different 
intestinal worm parasites carried by different age-groups in selected 
populations in New Guinea. This information, together with estimates 
of serum proteins, will be correlated with the growth rates and 
nutrition of these peoples to assess the effect of intestinal worms on 
their growth and development. 
The aetiology and epidemiology of the "Woodbury Bug", 
a disease affecting people living in a restricted coastal area near 
Yeppoon are also being studied to confirm the cause of the disease 
which case histories and immunological tests suggest is caused by a 
parasitic worm normally found in cats and dogs. 
ORGAN TRANSPLANTS - Techniques for the preservation of 
organs prior to reimplantation are being developed in the Department 
of Surgery. A technique for perfusion of the liver of a pig with 
physiological salt solution in a circuit through the hapatic artery 
and portal vein has been improved and now incorporates a physio-
logical pulse in the hepatic artery. In subsequent experimental 
transplantations standard surgical techniques are being improved. 
A new perfusate solution to flush out and cool kidneys 
and slow the rate of deterioration prior to ice storage has also been 
developed. This solution has an electrolyte composition resembling 
intracellular fluid, rather than the extracellular composition which 
has previously been used. It has resulted in successful storage of 
dog kidneys for up to 48 hours. At 24 hours the condition of the 
stored material compares very favorably with that achieved with 
the most complex continuous perfusion systems. Fourteen human 
kidneys have been preserved by this method, some of these have 
been airfreighted in Australia, and subsequent transplantation has 
been more successful than that of kidneys stored by other methods. 
In the Department of Dentistry techniques for experimental 
transplantation of teeth in dogs have been successfully developed. 
Drosophila Genetics (Dr. W.B. Mather, Zoology Department).
Right: The common milk bottle is used in Drosophila genetics as a container for media on
which the banana flies undergo their life cycle of egg, larva, pupa and adult. Milk bottles
are also used for etherising the flies for examination and sexing.
Here specimens of Drosophila rubida are being transferred from a culture bottle to an etheriser.
Below: Giant chromosomes of the salivary glands of Drosophila.1arvae have a distinctive
banding pattern and photographic maps can be prepared with which changes in
chromosomes from "wild" flies can be compared. Such a map of Drosophila is shown.
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WOUND HEALING - In the Department of Veterinary Anatomy the 
manner in which a fractured bone is revascularised is being investigated 
by dissection of latex injected specimens and x-rays of radio-opaque 
injected bones. Techniques for a more rapid recovery of fractured limbs 
in dogs and for improved surgical wound healing are both being invest-
igated in the Department of Veterinary Clinical Studies. 
Histological and electronmicroscope investigation of cellular 
responses to various suture materials, lytic agents and antibiotics and 
of the development of adhesions in pleural wounds induced experiment-
ally in dogs, are proceeding in the Department of Anatomy. Photo-
graphic, light and electron microscope studies on the healing of experi-
mentally induced wounds in guinea pigs of varying skin pigmentation 
are proceeding and will indicate the effects of heat, humidity and 
sunlight on the healing process. These observations will be related to 
the mechanisms resulting in the hypertrophied and keloid scars that 
occur in man, especially in relation to exposed skin. However, to test 
the effects of sebaceous glands and their activity on the healing process 
in man will necessitate the use of the more expensive experimental 
monkey. 
Investigations on the relationship of "mast cells" to wound 
healing continue and although the presence of these cells, first described 
in the nineteenth century, has been correlated with the histamine 
content of tissue their exact function is not known. 
The healing of oral wounds is a very complex business 
involving bone, epithelial, endothehal and connective tissue elements, 
and occuring against a background of the oral environment with its 
secretory activity, contaminating bacteria and food debris. In the 
Department of Dentistry the strands of epithelial cells around the roots 
of the teeth (the periodontal ligaments) are being examined histolog-
ically and their role in periodontal disease and in the healing process 
is being investigated. 
The process of normal aveolar bone repair and the factors 
that contribute to, delay or disturb the cellular activity associated with 
the normal healthy healing process are being studied in experimental 
rats. 
In the Department of Physiotherapy a small factorial trial is 
being undertaken, to assess the influence of some measures used to 
treat ankle sprains, to assess their influence in reduction of swelling 
and promotion of recovery. 
In the Department of Child Health techniques to anastomose 
very small blood vessels are being perfected, so that early organ 
transplantation can be used to remedy defects in the newborn child 
and in early infantcy. 
BIOTOXINS — These are chemicals produced by a living organism and 
toxic to other organisms. They have a specific function either as a 
defence or attracting mechanism or in food capture. They often 
prove to be compounds new to science. Biotoxins are being isolated 
in the Zoology Department from a variety of marine organisms, 
including jellyfish, molluscs and fishes, and from certain Australian 
frogs. The mechanism of production and the biological function of 
each toxin are also being investigated. The chemical structure and 
pharmacological properties of the toxic component of the material 
are determined and possible therapeutic uses assessed. It has been 
found that the toxin of Chironex fleckeri elicits activity in vertebrate 
muscle by affecting calcium transport across membranes. The venoms 
of the molluscan family Conidae are used to immobilize prey and 
occasionally for defence, and it has been found that the venoms of 
fish-eating species are those which affect vertebrate muscle. 
New biologically active material has been located in cat-
fish skin. The mechanisms of secretion and regeneration in venom 
glands of fishes are being investigated. 
Biogenic amines and polypeptides, some new to science, 
have been isolated from the skin of about 120 species of Aust-
ralian frogs. Caerulein, a compound with a marked stimulatory effect 
on gall bladder musculature has been found in the common 
Australian frog Hyla caerulea, and a substance which lowers 
mammalian blood pressure has been isolated from another species. 
In pharmacological investigations on substances from marine 
animals and plants proceeding in the Department of Physiology, the 
toxin of Chironex fleckeri, injected at a sufficient rate to over-
come its very great instability, has been shown to produce violent 
reactions in the cardio-vascular system caused by an effect on the 
central nervous system. The active substance from the plant 
Cestrum parqui has been shown to act on the central nervous 
system causing a pronounced and prolonged elevation of the blood 
pressure; it could therefore have a therapeutic value in restoration and 
maintenance of blood pressure. 
In the Department of Pharmacy, alkaloid drugs in the commer-
cially cultivated Australian plant Duboisia (from which the drug 
"scopolamine" is obtained) have been identified and their distribution 
in the plant documented. Methods for their assay and details of their 
biosynthesis are being investigated. In the same Department the 
substances which are toxic to stock in the plants Wedelia asperrima 
and Erythrophleum, the Cooktown Ironwood, have been isolated and 
are being examined. 
Left: Features of Australian Bees (Dr. E. 
Exiey, Department of Entomology). 
Above: Articulated sensory bristle on 
sternum of male bee. 
Below: Abdomen, ventral side. 
Right: Seed-feeding bug, Neolethaeus 
tenebrosus (Dt. T. Woodward, Depart-
ment of Entomology). 
Above: Abdominal spiracle, for respir-
atory exchange, showing opening and 
surrounding area. xl600. 
Below: Part of thoracic evaporative 
area, with sensory seta near centre. On 
this area glands spread volatile secretions 
with repugnatorial (protective) and pos-
sibly aggregating functions. xlOOO. 
(Scanning electron photographs by J.V. 
Hardy, Electron Microscope Unit, Uni-
versity of Queensland.) 
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CHEMISTRY OF DRUGS - Dr W.R. Owen of the Department of 
Pharmacy is seeking methods for the detection, identification and 
measurement of drugs, especially where analytical procedures are not 
yet available. A computing programme is being developed for drug 
analysis based on properties of components near their melting point in 
a linear time/temperature system with differential scanning calorimetry. 
This method will enable the detection of impurities of less than 1% 
and will also obviate the errors which, with other methods, result from 
the presence of impurities with the same functional group as the active 
ingredient. 
Analytical procedures using chloride sensitive electrodes in a 
concentration cell are also being developed to determine low concen-
trations of chloride ions, the decomposition product of the drug 
chlorambucil which is used in cancer chemotherapy. This work will 
determine the stability of the drug in injections and in stock solutions 
and will contribute to an understanding of its therapeutic properties. 
An increasing awareness that drugs in solid and dissolved 
formulations sometimes interact with one another has led to investig-
ations in the Department of Pharmacy which are designed to determine 
the parts of the molecules concerned in such reactions and the nature 
of the reaction. The fractions interacting are determined electrically, 
or, where one is a macro-molecule, by ultrafiltration or by dialysis 
followed by microchemical analysis. It has been found that the drug 
Neomycin and pectin interact and that the degree of interaction is 
inversely related to the free electrolytes available in the solution. The 
precipitated or bound fraction of the antibiotic drug is inactive as an 
anti-bacterial agent. 
RESISTANCE TO DRUGS - As most micro-organisms develop 
resistance to antimicrobial agents, emphasis has been placed on the 
necessity of developing new preparations for the treatment of in-
fectious diseases in man and animals, especially those diseases that 
are due to antibiotic resistant organisms. Thus established anti-
biotics, for which the parameters of therapeutic use are known, have 
to be discarded in favour of new substances, for which new rules 
for safe administration must be developed. In the Department of 
Pharmacy some progress has been made in the search to find drugs 
which would prevent the development of drug resistance, or reduce 
the number of organisms in the host and thus potentiate the action 
of existing antibiotics or host defence systems on drug resistant organisms. 
EFFECTS OF DRUGS - Studies on the metabolism of certain drugs 
used for the treatment of epilepsy and migraine are proceeding in 
the Department of Medicine to determine whether simultaneously 
administered drugs, or other ingredients administered with a 
drug, are likely to alter its metabolism. Techniques for the 
measurement of these drugs and their components in the plasma 
are being developed. 
Synthetic Vitamin A is freely available, inexpensive, and 
widely used as a feed supplement, and is used in the treatment of 
a wide range of diseases. In the Department of Veterinary Preventive 
Medicine, Dr L. Clark has demonstrated that Vitamin A excess 
severely affects growth by causing permanent damage to epiphyseal 
growth plates and by inhibiting bone formation by cells. 
The drug, Bisolvon, has mucolytic properties and is effective 
in the treatment of bronchitis in adults. Its efficiency in breaking 
up mucous and thereby improving the respiratory function of 
cliildren with cystic fibrosis is being investigated in the Depart-
ment of Child Health. The effect of the drug on pancreatic function 
is also being studied. 
FLUORINE - In the Department of Dentistry, Dr B.J. Kruger 
had found that doses of fluorine produce not only caries resistant 
enamel but also can alter the shape of teeth and cause changes in 
the microstructure of the cells that form enamel. He is now invest-
igating the mechanisms by which tetracycline antibiotics produce 
similar changes in the enamel-forming cells and cause mottling and 
staining. These cell changes are also similar to those reported in liver 
cells resulting from toxic agents such as carbon tetrachloride. There is 
some evidence from the work on fluoride that cell changes are related to 
changes in the chemical mechanism involved in minerahsation of teeth. 
Studies on the epidemiology of dental caries and idiopathic 
mottling are also being conducted by field surveys amongst school 
children. 
ANAESTHETICS - In the Department of Dentistry the effectiveness 
of formulations available for the application of topical anaesthetics are 
being examined in relation to the clinicial parameters of the anaesthetic 
itself. A technique for application of lignocaine in a "tape" formulation 
has been developed, which gives a high frequency of anaesthesia with 
short onset and long duration. The "tape" has been found especially 
useful for pre-injection anaesthesia and minor surgery of soft parts. 
Chnical trials for assessment of new anaesthetic solutions are also 
proceeding and new injecting techniques for the administration of 
local anaesthetics are being developed. 
The noisy miner, one of eastern Australia's most common honey-eaters, has been 
shown to have well developed communal breeding behaviour. 
The species nests in loose colonies and groups within the colony defend theu: own 
territories. One female in each group lays and incubates eggs, while 
all members of the group participate in the feeding of young. Breeding is synchronous within 
the colony, but if only one nest is active territorial boundaries 
break down as outsiders move in and feed the resident nestlings. (Dr. D. Dow, 
Zoology Department. Photograph: B. and J. Morgan, Eastwood Street, Belmont, Queensland.) 
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ORGANISMS 
BACTERIA — The classification and identification of bacteria is 
important in estabhshing their interrelationships to one another and 
to observed phenomena in medicine, food spoilage, soil and water 
ecology, pollution control and plant disease. As easily observeable 
morphological characters on which a classification can be based are 
not avaUable, biological or metabolic characters are used. Computer 
techniques for data analysis have been developed, and in the Depart-
ment of Microbiology different types of analysis are being investigated 
and used in work on these problems. 
The microscopic structure and the environmental factors 
which determine distribution and activity of the large ubiquitous 
bacterial genus Pseudomonas, are being investigated. Studies of 
nutrition and metabolism also contribute to their identification by 
indicating differences in the properties of their glucose metabolism 
enzymes as reflected in the optimal properties of growth media. 
Simonsiella and Alysiella were first described from the tooth 
sediment and saliva of man and later from the throat mucous of a 
chicken. They were first isolated in pure culture in the Department 
of Microbiology of the University of Queensland. Studies on their 
metabohsm and nutrition to determine their role in the normal mouth 
flora have shown that serum has a stimulatory effect on the organisms 
although they can exist without it; and that while Simonsiellas are 
repressed, Alysiellas are stimulated by glucose. 
Investigations on Moraxella, a bacterial genus in which there 
has been considerable confusion, are also proceeding. This is part 
of a programme directed by an international agency which will sub-
sequently collate the data from many specialised laboratories around 
the world. The genus is responsible for many of the infections of 
mucous membranes in man and in domestic animals, and also has 
been responsible for spoilage in some frozen foods. 
Healthy animals harbour populations of simple and branching 
bacteria in the mouth, gut and in the reproductive canals. These are 
being isolated to establish their identity, their distribution, their 
natural relationships, and their role. This work is emphasising the fact 
that normally harmless parasites can become dangerous pathogens 
when the ecosystem in which they live is disturbed. 
An investigation from the Department of Obstetrics and 
Gynaecology is concerned with the origin, nature and effects of the 
bacterial colonisation in the vagina, especially during pregnancy. 
In the Department of Microbiology bacteria which may 
participate in the deterioration of sandstone in railway tunnels 
between Helidon and Toowoomba are being investigated in response 
to an approach from the Queensland Government Railways and 
attempts will be made to develop a remedy. The iron bacteria which 
result in very poor water and cause deposits of iron in water 
mains and reticulation pipes are also being investigated to determine 
the identity of the organisms responsible and to prescribe a remedy. 
Some of the filamentous bacteria that are found in soil 
and water and contribute to their fertility are the source of most 
of the antibiotics used in medicine. Dr G.H.G. Davis of the 
Department of Microbiology is isolating and identifying many of 
the new genera of these bacteria. The products of their meta-
bolism are being identified and their ability to break down natural 
materials such as fats and proteins is being studied. Some of the 
cultures have produced antibiotic-like substances which will be 
subjected to further studies. 
GRASSES — In the Botany Department the relationships of 
grasses and their possible evolutionary pathways have been indicated 
by measurements of similarity which have been checked against 
biological data available from information on host-parasite relations 
and biochemical activity. A surprising result of this work, which 
has contributed considerably to the understanding of numerical 
taxonomic analysis, is the close relationship between grasses and 
palms. 
ALGAE — The identity, distribution and relationships of Queens-
land's marine algae are also being subjected to systematic investigation 
and documentation. 
Right: The behavioural phenomenon known as"imprinting" 
which can be observed in zebra finches involves 
the adoption of a human companion or "keeper" by the 
bird, to whom it even directs its courtship behaviour at 
maturity. The bird becomes a misfit in its own society, 
and exhibits innate social behaviour which can be 
readily analysed to assess motivation and development 
of behaviour. (Dr. J. Kikkawa, Department of Zoology.) 
Below: Call of a Long Tailed Finch on sonograph 
(Dr. J. Kikkawa, Zoology Department). 
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HELMINTHS — In the Department of Parasitology trematode parasites 
of fishes, seabirds and other animals, nematode parasites transmitted 
from man to other animals and other nematodes which do not 
include man as a host are being studied. Their functional morphology, 
classification, and life history, especially in relation to the hosts they 
occupy and the methods by which they are transmitted from host to 
host, are being investigated. The habits of the migratory larvae of 
certain nematode parasites of Australian pythons are also being 
studied to contribute to an understanding of similar larvae which cause 
skin lesions in mammals. The intermediate host of a rare nematode 
parasite of man, found in the Antilles, is being sought. 
Studies in progress on the life cycles of nematodes in the 
tissues of kangaroos and wallabies have shown that the species commonly 
found near the knee joint is transmitted by a tabanid fly. 
EARTHWORMS - In the Department of Zoology Dr B.G.M. Jamieson 
has recently completed, with Professor R.C. Brinkhurst of the University 
of Toronto, a monograph of the aquatic earthworms of the world. He 
is at present engaged on a sequel, "The Oligochaeta of Australia". This 
work is part of the revision of world earthworms for which collections 
in American, European and Australian museums have been examined, 
as well as newly collected material. Identification based on classical 
morphological techniques is being supplemented by taxonometric analysis 
to establish inter-relationships in this group which, apart from its 
intrinsic interest, is important in regard to agronomy and pollution 
biology. 
INSECTS — In the Department of Entomology, the classification, life 
history and behaviour of some of the families of Australia's bees are 
being studied. This continental bee fauna is one of the most distinctive 
in the world, due to the preponderance of one especially primitive 
family associated with the endemic flora and probably effecting its 
pollination. Caddis flies have also been investigated. 
Dr T.E. Woodward of the Department of Entomology has 
been occupied with the elucidation and documentation of the 
Hemiptera of Australia since 1952. The breeding and feeding habits, 
habitat and dispersal requirements and relationships of numerous 
species have been investigated and described. The group is of 
considerable agricultural importance, and further attention will be 
paid to seed feeding bugs which affect reproduction and regeneration 
of native and introduced plants. 
Investigations are also continuing on the identity, life history. 
breeding habits, dispersal of mosquitoes and sandflies. Efforts 
to devise control methods which do not interfere with regional 
ecosystems are being sought. 
MARINE INVERTEBRATES - In the Zoology Department, 
Professor W. Stephenson is continuing his work on the taxonomy 
and distribution of a large group of crabs. He is using computer 
analysis to determine the conditions and relationships affecting the 
distribution of species in a study of the shallow water benthos of 
Moreton Bay. This work indicates that the concept of communities 
tenable for terrestrial fauna must be modified for the less discrete 
boundaries operating in the marine environment. 
Detailed information on Acanthaster planci and on its 
predators, the giant triton (Charonia tritonisj and the giant helmet 
(Cassis cornutaj is being compiled in the Zoology Department in 
connection with the current starfish plague on certain reefs of the 
Great Barrier Reef. Observations have been made on reefs, where 
the living coral has already been destroyed, to determine the rate 
and pattern of recolonisation. Detailed surveys of reefs currently 
under attack and of those where infestation is imminent are also 
being made to monitor the cause of the plague. Information 
received from all parts of the Pacific regarding Acanthaster planci 
is being correlated in attempts to devise a means of control for this 
plague which, from certain characteristics of its occurrence and 
spread, appears to be caused by man. 
FISHES - In the Zoology Department, Dr M.C. Bleakley has 
incubated eggs, from New Zealand, of the primitive 'ghost shark' 
Callorhynchus; and, despite previous difficulties both he and earlier 
workers experienced in obtaining embryological material, has 
obtained a close series of embryos to a natural hatching at 129 
days. Serial sections, graphical reconstructions, and wax plate 
models from these sections are showing the origin of many unique skeletal 
and other morphological features and support the view that the species 
has a closer affinity to the extinct "Placoderms" than to sharks. This 
classical work has therefore established Callorhynchus as the most 
primitive jawed vertebrate living. 
Knowledge of the taxonomy, life history, breeding and feeding 
habits and distribution of Australian bony fishes is also being extended 
by work being done in the Zoology Department. Blood type is being 
considered in relation to activity patterns in different fishes; and the con-
ditions affecting growth rate and reproduction are under consideration. 
The solitary habit of 
brush-tailed 
possums is maintain-
ed by mutual 
avoidance and is 
overcome in 
the female for the 
purpose of 
reproduction only 
after a courtship by 
the male lasting 
about 30 days. 
(Mr. J. Winter, 
Department of 
Zoology.) 
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FROGS — Skeletal and muscular morphology of both the tadpoles and 
the adults of certain groups of Australo-Papuan frogs are being studied 
in the Department of Zoology to determine their intra and interspecific 
and geographic variations, their functional adaptions and their evolut-
ionary trends. 
WHALES - In the Department of Anatomy, Dr H. W. Whitting is con-
tinuing his studies on the comparative anatomy and pathology of 
Cetacea. He has shown how, for many organs, their structure and 
function affects their vulnerability to disease, especially in captive 
animals experiencing artificial environmental conditions. 
BATS — Aspects of distribution, reproductive biology, social organis-
ation and homing behaviour are some of the phenomena being studied 
in investigations of bat species of eastern Australia. Particular attention 
is being given to differences related to latitude and attempts are being 
made to interpret these in evolutionary terms. 
ANIMAL DISTRIBUTION - Studies on the population regulation of 
terrestial animals and on the factors affecting their distribution are 
proceeding in the Department of Zoology and will provide information 
relevant to the conservation of the components of natural habitats. 
The correlation of rain forest arthropod populations with the energy 
available in leaf htter has demonstrated a passive regulation effected 
by interdependent energy relationships. A complex regulation by 
behavioural responses, to eliminate most of the submissive as well as 
the most aggressive individuals, has been demonstrated in a bird popul-
ation at Heron Island. 
The population density of brush tailed possums is regulated 
by the availability of dens and by a behavioural response which en-
sures mutual avoidance. The mother drives her joey away 6 to 8 
months after it has left the pouch, thus re-establishing her solitary habit. 
Geographical and environmental factors controlling the 
distribution of birds across the Carpentaria Barrier between Normanton 
and Burketown and the general pattern of distribution of 468 
species of land birds in Papua and New Guinea have been assessed. 
Birds of the "Wallum" area in Southern Queensland are also being 
investigated. 
ANIMAL BEHAVIOUR - In the Department of Zoology observ-
ations and experiments with captive birds are proceeding. The sounds 
they produce in communicating with one another are being analysed 
to contribute to a fundamental understanding of behaviour. Thus behavioural 
differentiation in fifferent species of Australian grass finches 
is being studied to indicate the evolution of behaviour, and a mech-
anism of behavioural speciation has been identified. A study of the 
pattern of events preceding certain actions of budgerigars will 
contribute to an understanding of the mechanisms of their behaviour 
and a simulated computer model for cyclic patterns of behaviour has 
been developed. The causal origin of behaviour is being investigated by 
observations of the nature of "imprinting" behaviour in zebra finches. 
In Australia there is an unusually high incidence of conrm-
unal breeding bird species of many families. This may be related to a 
common ecological factor, such as aridity and climatic instability, 
which could favour the shifting of reproductive responsibility from a 
pair to a group. In this way more offspring are produced in a shorter 
time to adapt to an environment where only sporadically suitable 
breeding times are available. Dr D. Dow of the Zoology Department 
is therefore testing the hypothesis that the structure of avian social 
organisation can be functionally correlated to specific environmental 
aspects. Intensive observations on the general social organisation, sounds 
and displays of "Noisy Miners" (Myzantha) and on "Babblers" 
(Pomatostomus) are being made in arid areas 200 miles west of 
Brisbane and in the non-arid coastal strip. The behavioural interactions 
are extremely complex and colonies, groups within the colony and 
individuals respectively may occupy discrete territories. Relations between 
their behaviour and that of other related species found in the same areas, 
including the Bell bird (Manorina melanophrys), are being investigated. 
Although complex social organisation is not often reported 
in marsupials, territorial and harem organisation during the breeding 
season has been observed in a population of the rock wallaby (Petrogale) 
in northern Queensland. Investigations will continue to elucidate its 
social organisation at other times of the year. 
EVOLUTION - The reproductive isolating mechanisms operating to 
effect evolution of species in the genus Drosophila in northern Australia, 
New Guinea, and South East Asia are being studied in the Genetics 
Laboratory of the Zoology Department, and an understanding of the 
evolution of two large groups of species has been achieved. Cytological 
preparation from the salivary glands of larvae, cultured in the laboratory 
from evolving strains collected in the "wild", show changes in the gene 
order on chromosomes when compared with the arrangement on the 
chromosomes of a standard strain. Sexual isolation associated with 
these chromosomal changes is indicated by laboratory hybridisation 
experiments. 
PRODUCTIVITY 
FERTILE SOIL — In the Department of Agriculture, investigations on 
the chemical and physical quality of the soil and on the factors affect-
ing it are proceeding. Specific chemical reactions following the addition 
of phosphate fertiliser to the soil and the factors influencing the 
breakdown of phosphates by soil enzymes leading to their minerahs-
ation are also being studied, and will contribute to more expedient use 
of fertilisers and to an understanding of the role of the soil as a de-
contaminant following the pollution of soils and waterways with 
organic phosphates. 
An evaluation of tests for nitrogen availability in the soil has 
been completed in the same Department and a technique for a rapid 
determination of the nitrogen fertilizer need has been developed. 
In the Department of Economics demand functions for the 
main forms of fertilizer are being estimated for Australian States for 
use in forecasting the future demand. 
WATER - In the Botany Department, background information on the 
physiology of drought tolerance in plant communities will be provided 
by a field study of the water balance, water status and growth of 
brigalow proceeding in conjunction with laboratory studies on tissue 
water relations and whole leaf photosynthesis. 
Useful assessment of the availability of soil moisture for crop 
growth is possible using existing meteorological data from which water 
budget models, using computer simulations, have been developed in 
the Department of Agriculture. These will indicate the best use which 
can be made of a given amount of stored water for crop and pasture 
systems in the Richmond (Queensland) shallow water storage scheme. 
These simulation models will be improved to analyse meteorological 
data from a wide area of central Queensland to establish the value of 
strategic irrigation and to establish theoretical optimum planting dates 
for cropping cycles. 
WHEAT — Mottling in wheat, the occurrence of both yellow opaque 
grain and vitreous translucent grain in a single ear, is caused by the 
presence of different proteins with different properties. The condition 
occurs in all wheat growing countries and is the cause of financial 
loss to both the producers and the users of the grain. Investigations 
in the Department of Agriculture have shown that variations in the 
water — protein yield complex affect this condition. Mineral, starch, 
and protein estimations are continuing to elucidate its biochemical 
aspects. Relationships to the inherited properties of the relevant 
strains of wheat are being assessed. 
The wheat growers of Queensland are also supporting a 
programme in the Department of Agriculture, to develop wheat 
varieties with improved yield, quality and disease resistance in 
Queensland conditions; and to assess the morphological and physio-
logical properties of wheat that are important to its yield and its 
adaptation to a range of environments. Genetic analysis of these 
properties will assist in the development of appropriate selection 
procedures for breeding programmes. 
An investigation to understand the zinc deficiency which 
is an ever increasing problem in the Queensland wheat belt is 
proceeding in the Department of Agriculture. Growth response and 
zinc absorption from differing sources will be determined and the 
part that root exudations play in its absorption will be defined. 
GRAIN SORGHUM - Grain Sorghum has become one of Queens-
land's most important summer crops. The maintenance of grain 
quality which will result from proper management will ensure that 
full advantage can be taken of the healthy export market that is 
developing. 
The relationships between nitrogen supply, yield and 
grain protein in grain sorghum are being experimentally tested at 
varying stages. The fate of the nitrogen is traced by mass spectrometry 
using N ' ^ , a stable isotope of nitrogen. 
Inter-relationships between the environment, cultural 
practices and genetic variability of the plants in determining crop 
performance are also being examined to provide guidelines for 
breeding and agronomic practice. 
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PASTURES — A continued high level of application of sulphate of 
ammonia to kikuyu (Pennisetum clandestinum) based pastures results 
in animal mortalities associated with high levels of free nitrate. The 
effectiveness of lime and phosphorus in reversing these effects is 
being studied and alternative nitrogen fertilisers are being investigated 
to avoid these hazards. 
Plot trials have also been set up to assess the effects of rate 
and timing for addition of nitrogen fertiliser to overcome the limited 
production by the grass component that is usual in legume based swards. 
If nitrogen and legumes can be integrated in this way to improve the 
grass yield without a decline in the legume content, animal perform-
ance might be increased with a minimum fertilizer input. 
Systematic studies of the carbohydrates of grassland herbage 
are being conducted in the Department of Agriculture. It has been 
found that chemical structure of the hemi celluloses in the tropical 
and temperate grasses so far examined are basically similar and differ 
only in molecular size and in the proportion of arabinose side chains. 
The soluble carbohydrate composition of several tropical grasses and 
legumes generally differ from those of temperate species. Diurnal and 
seasonal variations, and variations due to light, temperature and soil 
fertility have been studied for temperate regions and this work will be 
extended to tropical regions. 
An investigation of the nutritive value and productivity of 
various pastures under varying stocking rates and with varying nitrogen 
sources (fertihser and legume) is also proceeding by chemical measure-
ments of protein, soluble carbohydrate fibre and digestibility of the 
pastures; and by live weight, wool growth, intake, V.F.A. production 
and foeces output in the stock. 
In Queensland, plants suitable for grazing animals must be 
productive in high temperatures of summer and severe frosts of 
winter, and they must be able to withstand long periods of drought. 
They must also be of high nutritive value and must be palatable and 
non-toxic to stock. Some years ago Dr P. J. Skerman, of the Depart-
ment of Agriculture, drew attention to a native legume, Psoralea and 
investigations on the basic biology and breeding of the various species 
and strains of the genus have been conducted in this Department. A 
breeding programme has developed a series of crosses with a range 
of characteristics, from completely prostrate through semierect to 
upright forms. The nutritive value of the various strains under varying 
environmental conditions will be determined. 
PLANT DISEASES - In the Department of Microbiology Mycoplasma-
like particles have been isolated from the phloem tissue of plants 
affected with legume "little leaf disease, and from the tissue of 
the infective leaf hoppers. Treatment with tetracyclines has resulted 
in suppression of the symptoms, although attempts to isolate the 
apparently active particles in vitro have not yet been successful. 
The effect of the sugar cane mosaic virus on some varieties 
of grain sorghum is also being studied in the Department of Micro-
biology. 
FUNGI — In the Department of Botany the identity, life history, 
biological activity, and the host range and response of fungi causing 
diseases of grasses has occupied Dr R.F.N. Langdon for many years. 
His work has resulted in numerous additions to the Queensland Host 
Index and has provided a background for programmes of pasture grass 
improvement in which disease susceptibility is a consideration. 
In the Department of Botany work on the wheat stem rust 
fungus disease, which has now been cultured in vitro, away from its usual 
host, is continuing. 
ANIMAL MORPHOLOGY - In the Department of Veterinary 
Anatomy new details of comparative histology of many animals 
observed by electron and interference microscopy will contribute 
to an understanding of their biology and pathology. Detailed invest-
igation of the olfactory organs in various animals is also proceeding. 
A work on the gross anatomy of the sheep is almost completed 
and studies on the beef carcass especially in regard to muscle/bone 
ratio, fat dispersal, muscle fibre number and diameter, and relative 
pre and post-natal growth are in progress. 
A study of the topographical anatomy of the horse in 
relation to auscultation of its thorax and abdomen at various times 
related to feeding, water consumption and other factors will provide 
controlled information relevant to clinical diagnosis. 
BLOOD GROUPING - In the Department of Veterinary Preventive 
Medicine, Dr T.K. Bell is using immunological methods to study the 
blood groups of cattle. About 60 bovine blood-typing reagents have 
been prepared from immune sera produced by immunisation of 
cattle and rabbits to produce antibodies against red blood cells. 
Eleven bovine blood group systems have been identified and one of 
these, the "B" system, is the most complex recognised in any 
species, including man. It is hoped that breed societies will utilize 
the cattle blood-typing laboratory which has resulted from this work. 
Species of the bacterial genus, Pseudomonas, which contains plant and animal
pathogens, many occurring in Queensland.
(J .A. Fuerst and A.C. Hayward, Dept. of Microbiology.)
Above: Pseudomonas multivorans 0346
Negatively stained with sodium phosphotungstate pH 74. Numerous
peritrichous fimbriae are visible. X36,OOO.
Below: Pseudomonas stizolobii NCPPB 450 (The agent of a disease of Vicia
sativa, previouslyknowrt only from leguminous plants overseas).
Negatively stained with sodium phosphotungstate pH 70. A single
ensheathed polar flagellum without visible substructure arises
from the cell. X56,0_00.
Right above:
Nicotianl.
glutinosa affected
by legUme little
leaf disease, a
Mycoplasma-like
infection.
Left: Untreated
control
plant, showing
typical "little leaf'
symptoms.
Right: Plant after
treatment with
100 ppm
tetracycline hydro-
chloride
(Achromycin).
(Dr. T. Atherton,
Department of
Microbiology.)
Below: Sugar Cane
mosaic virus
infecting grain sor-
ghum. A single
host gene determines
whether the1
plant develop s a
severe necrotic dis-
ease (left) or a mild
mosaic disease
(right). (Dr. D.
Teakle, Department
of Microbiology.)
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BREEDING - The pattern of reproduction of mares in the Brisbane 
area is being studied in the Department of Veterinary Clinical Studies 
and some pathological conditions have been encountered. Attempts 
will be made to relate these observations to those from other regions 
to determine any abnormalities in reproduction and reproductive 
behaviour. 
Young beef bulls of different breeds are being examined in 
the Central Queensland area for libido, serving ability and semen quality. 
The results, when related to breed, age and seasonal differences are 
expected to show genetic and environmental differences and to form 
the basis for routine bull fertility assessment programmes. At the 
Pastoral Veterinary Centre, Goondiwindi, similar work is being carried 
out with Merino rams. 
A survey of breeding patterns in the domestic cat is also 
proceeding. 
In the Department of Animal Husbandry, programmes to 
optimise rather than maximise beef cattle production by selecting 
strains for such qualities as stress, parasite resistance, docility and 
fertihty and carcass composition have influenced scientific thought in 
cattle breeding procedures and will enhance Australia's pre-eminence 
for efficient cattle of economic worth. 
DIET — Some problems have been encountered on using surplus wheat 
as cattle feed, owing to the accumulation of lactic acid in the rumen. 
In the Department of Animal Husbandry tests of dietary buffers and 
other techniques to develop methods for the.safe use of wheat are 
proceeding. 
The effect of various diets on the retention of energy and 
protein in sheet and the process of intramuscular fat deposition are 
being studied. 
Techniques for the detection of marginal deficiency or im-
balance of calcium and phosphorus in the diet of livestock are being 
sought in the Department of Veterinary Clinical Studies using x-ray 
and radioactive monitoring of bone density, measurements of calcium 
and phosphate gradients in blood flowing through bony regions and 
estimations of the degree of ionisation of blood calcium which could 
all be influenced by phosphate deficiencies. 
The nutritional value of a commercial pet food is being 
assessed in the Department of Veterinary Chnical Studies. 
ANIMAL DISEASES — Investigations are proceeding to determine 
the presence of Mycoplasma infections in Australian pigs. Overseas 
workers have shown that one species is a common cause of penumonia 
and although a form causing lung lesions has been isolated 
from pig pneumonic lungs in the Department of Veterinary Pre-
ventive Medicine, pneumonia has not been induced in experimental 
pigs with any of the Mycoplasma-like particles that have been cultured. 
Other Mycoplasma organisms have been isolated from sheep. 
Dr P.B. Spradbrow, in this Department, is also investigating 
viral and bacterial diseases of cattle, horses and sheep and many 
disease-causing strains have been isolated, some for the first time. 
At the Goondiwindi Laboratory of the Department of 
Veterinary Clinical Studies, investigations are continuing on 
haemonchosis in sheep. 
In the Department of Parasitology investigations are pro-
ceeding on the life cycle, method of transmission, morphology and 
fine structures of the protozoan parasites which penetrate into red 
cells to cause tick fever. Infection rates of other protozoan parasites 
(Trypanosoma and Sarcocystis) are also being studied. Various 
arthropod parasites, of medical and veterinary importance, are being 
investigated in the same Department. 
Investigations on diseases in wild animals are also pro-
ceeding in Veterinary Pathology. Certain aspects of a fatal disease 
in the kidney of an Australian water rat have been studied and the 
cause was found to be a previously unknown parasite in the kidney. 
The effects of parasites on the bone marrow are also being studied. 
In the Department of Veterinary Clinical Studies the blood 
and bone marrow of normal cats is being studied and the changes 
effected by a variety of diseases and by certain drugs are being ob-
served. Micro-organisms associated with respiratory diseases of 
cats are being isolated in the Department of Veterinary Preventive 
Medicine; and various arthropod-carried viruses which have been 
isolated in the Queensland Institute of Medical Research are being 
investigated in this Department to determine the rSle they could 
play in the pathology of domestic animals. 
The effects of thiaceras amide sodium treatment for heart 
worm infection in dogs is also being studied in the Department of 
Veterinary Clinical Studies. The incidence, aetiology and bacterial 
flora of normal and affected ear canals in cases of canine "otitis externa' 
has been determined and work is now proceeding to develop suitable 
techniques for treatment. 
Transmissible tumours caused by viruses occur in poultry and, 
in an acute form, produce visceral lesions and kill young birds. In the 
Department of Veterinary Preventive Medicine, a virus, similar to a 
form causing an identical disease in the U.K. and U.S.A., has been 
isolated from field outbreaks in Queensland. 
Infra-red gas analyzer and associated 
recording equipment, used to measure 
photosynthesis by stands of grain 
sorghum in the field, at the 
University farm, Redland Bay. 
(Dr. G. Wilson, Department of 
Agriculture.) 
Field experiment showing grain sorghum shortly before harvest. The experiment 
was concerned with rates and times of application of 
fertilizer nitrogen, involving 40 nitrogen treatments. The variety was 
Texas 610. Max Cowie of the Department of Agriculture (r^ g/jf) is shown 
talking to the farmer (Mr. Glen Goos) who made land available 
and provided machinery for planting the trial. It was found that nitrogen added 
during the first few weeks of growth affected the number of florets 
initiated and so sets an upper limit on yield. Nitrogen supply between initiation 
and flowering affects the number of florets which survive, 
while the grain protein content was affected only by the supply of nitrogen 
during the grain filling period. 
(Dr. C.J. Asher, Department of Agriculture, 
experiment supported by Austral-Pacific Fertilizers Ltd.) 
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VETERINARY PRACTICE - A survey on the quality of Veterinary 
services and the facilities provided is also being conducted to establish 
standards for the profession. The introduction of systems and of 
clinical case recording and data retrieval is also being assessed. 
Further improvements in Veterinary services should result from 
efforts being made to apply physiological recording techniques to the 
diagnosis of diseases in animals and so replace the less accurate sub-
jective observations at present generally used. 
A survey on the reasons for wastage of cows from dairy herds 
in south-east Queensland is being conducted with a view to improv-
ing the industry. 
AGRICULTURAL MANAGEMENT - In the Department of Agri-
culture, Dr Joan TuUy is seeking definition of extension problems 
of particular districts in technical,economic, social and educational 
terms. In surveys of farmers, indices of technical and conceptual 
skill and urbanization, derived by scaling techniques, were found 
to be significantly related to "production per cow" and to each other. 
Technical skill was most highly related to production, and thus 
provides an index for the definition of technical problems in farming 
systems. The index of conceptual skill (planning ability) indicates that 
educational objectives for extension should be to teach farmers to plan, 
and perhaps solve their own problems. 
Agricultural enterprises comprise a diffuse complex of crops, 
animal products, soil and environmental resources, as well as financial, 
material and human resources. A reliable method for the classification 
of agricultural systems to which values of scale of management can be 
ultimately assigned, together with estimates of productivity, are being 
sought in the Department of Agriculture. Such schemes will contribute 
to the identification of problem areas in agriculture and the assign-
ment of resources to solve these problems that constitute major 
tasks confronting most countries. 
A set of computor programmes in a user-oriented language 
is also being developed in the Department of Agriculture to indicate 
the most effective and economic experimental design for investig-
ations in Agriculture. Agricultural production functions for specific 
crops and economic optima and related demand and supply studies 
will be carried out in the Department of Economics. 
FISH FARMING - In the Department of Animal Husbandry, methods 
for the artificial breeding of catfish and their subsequent processing for 
human or stock feed are being developed. 
This programme will integrate cyclic feeding of pigs, poultry 
and fish, while pig and poultry manure will be used to fertilize the 
ponds. It will be especially relevant to conditions in New Guinea. 
PEST CONTROL — In the Entomology Department, work on genetic 
manipulation of Australian blow^ies by releasing mutant strains is 
also proceeding in attempts to control this pest of sheep in Australia. 
A programme for adequate management of cabbage pests which 
could be used in commercial market gardening is also being sought. 
REVEGETATION — Methods to estabhsh adapted plant species on 
the Mt Isa mine tailings dumps are being sought in the Department 
of Agriculture to reduce erosion, dust hazard and generally improve 
the environment. The major limitations are a deficiency of nutrients, 
the presence of toxic elements, high salinity and poor physical soil 
conditions. 
POLLUTION — Synthetic pesticide residues from agricultural, 
horticultural and mosquito control spraying are being located in the 
fish and other fauna of the Brisbane river by workers in the Zoology 
Department. Experimental work is also proceeding to determine the 
lethal levels in respect of different species of animals, the environ-
mental conditions which could affect these levels and the symptoms 
observed resulting from various concentrations of different pro-
ducts. So far traces of Lindane, Dieldrin, D.D.T. and herbicides 
have been found at sublethal levels. 
The effect of Dieldrin on cells and tissues of fish is also 
being observed in the Department of Veterinary Anatomy. The 
role of the soil microflora in the elimination of the chlorinated 
hydrocarbons comprising a large proportion of the pesticides now used 
in agriculture is being given special attention in "the Department of 
Microbiology. The effects that these pesticides might have on the 
normal components of the soil microfauna is also being assessed. A 
most important aspect of this work will be the determination of the 
conditions which can speed up the degradation of pesticide remnants 
in the soil by providing optimal conditions for the appropriate 
degrading micro-organisms. The microbial metabolism of alicyclic ring 
structures found in many naturally occurring products such as oil 
has important implications in considerations of environmental 
pollution, utilisation of waste hydrocarbons and in the carbon 
turn-over in natural environments. 
.j:mMi-j 
Charolais Sahiwal cattle developed in the Depart-
ment of Animal Husbandry; 
combining qualities of docility and tick resistance 
and environmentally suited to southern 
Queensland (Professor D. DowHng, Department 
of Animal Husbandry, 
AMRC 10 research project). 
Above: Calf one week old. 
Right: Calf six weeks' old in photographic grid 
designed to measure growth. 
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